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ABSTRACT 

This report contains all materials pertinent to an 
intensive, evaluation of the environmental health work force conducted 
in 1^'86 and 1987. The materials relate to a workshop that was one of 
the Icey ♦•ools used in conducting the study to estimate environmental 
health personnel supply, demand, and need. The report begins with an - 
overview and synthesis of the workshop and post-workshop 
environmental .health work, force analyses,- including a summary of 
estimates and a review of the main conclusions and recommendations 
developed in the course of the study. The introductory remarks (Faye 
Abdellah, William Robinson, Thomas Hatch) and Iieynote address, 
"Evaluating the Environmental Health Work Force" (Larry Gordon) , 
follow, summaries are provided of these commissioned papers: 
"Assessment of Work Force Needs and Issues: Air Pollution and Noise 
Programs" (Ray Mohr); "General Environmental Health Professional: 
Water" (John Conway); '•General Environmenral Health Professional in 
Milk and Food Protection" (C. Dee Clingman) ; "Work Force Status and 
Outlook in Environmental Health Land Use Planning and Management: The 
California Experience" (Richard Roberts) ; "Viev; of Occupational 
Health Manpower: Present and Future" (David Fraser) ; "Work Force 
Status and Outlook in Hazardous Materials Management" (Richard Wade) ; 
"Environmental Health Work Force Demands: The Institutional 
Environmental Health Scientist" (Joe Beck) ; "Work Force Status and 
Outlook for Radiological Health Personnel" (Harold Lehman) ; "Work 
Force status and Outlook for General Environmental Health 
Professionals Responsible for Solid Waste Management, Housing, Vector 
Control, and Nonworkplace Injury Control" (George Kupfer); "Training 
a Work Force in the Fields of Environmental Toxicology, Epidemiology, 
and Risk Assessment" (Christopher Schonwalder) ; and "Work Fores 
Status and Outlook for Environmental Health and Science Academicians" 
(Gary Silvermcm) . summaries of workgroup position papers follow on 
the topics of air and water; milk and food protection and 
institutional safety and health; hazardous materials management and 
environmental epidemiology/environmental toxicology/risk assessment; 
occupational safety and health and radiological health; land use 
planning and management and solid waste management^ housing, vector 
control, and nonworkplace injury control; and academicians. Closing 
remarks by . Larry Gordon conclude the report. Appendixes include a 
^glossary..and.,bibliography._(yLB) ^ . . . 
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EXECUTIVE SUMMARY 



^ Concern with environmental impacts on health has grown in 

recent years. Since the late l?60»Sy numerous governmental ^)ro- 
grams have been adopted to address environmental problems related 
to air, water, milk, and food, radiation, occupational safety and 

i health, noise and hazardous^ materials. At the Federal level, new 

\ environmental health agencies have been established, such as the 

National Institute .for Occupational Safety and Health, National 

T Institute of Environmental Health Sciences and th^ Environmental 

Protection Agency, to join long established agencies of the 
Public Health Service like the Pood and Drug Administration in 
coping with public concerns in the. area. Legislation such as the 
Clean Air Act, Safe Drinking Water Act and'^Super.f und have been 
passed. All of this activity has created a substantial demand 
for additional environmental health personnel. 

The growing importance of environmental health is under- 
scored by the health objectives stemming from the Surgeon 
General's 1979 fieport on Health, Px^JD^tli^n_aiid-J^^g^^£,^gy£Bi;iflIl> 
Of the 226 objectives delineated to fulfill the purposes of that 
Report by 1990, 57 (25 percent) are in the areas of toxic agent 
and radiation control, occupational safety and health, and acci- 
dent prevention and injury control, A recently issued- iJidSXlUXSfi.' 
Egy^gy of progress toward attaining the health objectives showed 
that much more needs to be done. For example, of the 20 objec- 
tives in toxic agent and radiation controlr none has yet been 
achieved. Pour are on track to be met by 199^0 and there are no 
data to track progress on the remaining 16, Among the important 
objectives related to environmental health are the reduction in 
lead toxicity in children, prevention of birth defects and mis- 
carriages due to exposure to toxic substances, the reduction of 
work-related injuries or death, and the reduction of the home 
injury fatality rate. 

In order to achieve these key health objectives and evaluate 
the impact of various environmental insults and implement legis- 
lation,' large numbers of highly trained environmental health pro- 
fessionals are required. It is extremely important to know' how 
many of these health professionals currently exist, the adequacy 
• of this supply in relation to demand and need, and what future 

demand and need are likely to be. Currently, little comprehen- 
sive and accurate data with which to evaluate the environmental 
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health work force exist. The supply of environmental health per- 
sonnel has been variously estimated at between 25,000 and 6(50, m 
depending on how the work force is defined and measured. Reports 
to the Congress in recent years on the^ status of. health personnel 
have ejtiphasized this lack of data and- noted that this makes sens- 
ible planning of educational programis very difficult. 

K^.i4.I° help close the information gap on the environmental 
health- work, .force-, the- Health. Resources and Services. -Admin^*-str»- 
tion's Bureau of Hearth Professions contracted with'iTevine 
Associates, Inc. to quantitatively and quaiitaiively evaluate 
environmental health personnel supply, demand and need and' to 
' "'^.'^f^ recommendations concerning the means by which deficiencies 
could best be corrected. The methodology for thils evaluation was 
. ^■'•Z . ^ taxonomy of the major environmental health 

specialties; (2) develop resource materials including a compila- 
tion of ^existing, studies; (3) commission background papers on 
the status of the work force in each specialty area; and/ (4) 
convene fifty of the leading axperts in the nation im a workshop 
at Airlie House m Warrenton, Virginia on. July 13-16, 1987 A 
compilation of previous studies of the work force, the backg.^ound 
papers, and the experts' collective knowledge and expertise ' were 
used as resource materials in making estimates. 

The workshop participants represented a broad spectrum of 
environmental health areas and all levels of government, private 
industry, academia-. and professional associations. They were 
organized into' .five groups according to the similarity of their 
specialties to arrive at a consensus on supply, demand and need 
for each specialty area. The five groups addressed the following 
areas: ^ 

• Air and Water Quality 

• Milk & Food Protection and Institutional Safety & Health 

• Hazardous Materials Management and Epidemiology, Toxic- 
ology & Risk Assessment 

• Occupational Safety & Health and Radiological Health 

• Land Use Planning & Management, Solid Waste Management, 
Housing, Vector Control, Injury Control, and Consumer 
Protection & Safety 

Following the workshop, the participants in academia de- 
veloped estimates of the supply, demand and need for faculty in 
environmental health using the results of the five groups' posi- 
tion papers. a c 

The workshop and the york performed in preparing background 
materials and in synthesizing the various commissioned papers and 



group reports after the workshop fills a void in a most important 
area: environmental .health personnel information. The workshop 
repo.rt is unique and important as the first attempt to 
comprehensively analyz4 the environmental health work force in 
its entirety from the standpoint of. supply, demand and need. 

According to available data and estimates made by the work- 
shop participants^^ there are approximately 715,000 persons 
einpj:oyed in professional and technical po^sitions in the environ- 
mental TieaMfi work force i-ri- 1'S87t Only =80y000v or aborut a-1 per- 
cent, have formal education in environmental health and can be 
called.. environmental health professionals. Another 155,000 (22 
percent) are professionals with relevant skills, such as engineers 
and chemis€s who^ die currently conducting environmental health 
activities but who have no training in public health. The 
remaining 480,000 members of the work force , two-thirds of the 
total, are technicians or operators who are not academically 
trained in programs leading to at least a baccalaureate degree. 
There, are additional needs today for 121,000 p. ofessionals in the 
various environmental health specialty areas, 

Ih addition to large quantitative needs for more environ- 
mental health specialists, the experts found that a large portion 
of the presen^i work force is Inadequately trainedr Workshop 
^participants estimated that approximately 40,000 members, or 17 
percent, of the professional work force is inadequately trained. 
Many individuals currently in the work force do not meet the 
minimum educational, experience or certification requirements 
identified' by w,orkshop participants, including occupational 
health nufses and physicians, hazardous materials managers, in- 
stitutional environmental health practitioners, and others. Fur- 
ther, due to rapid change in technical areas and program priori- 
ties, the skills and knowledge of current practitioners urgently 
need to be upgraded. 

The majority of environmental programs involve the adminis- 
tration of environmental laws or relate to cleaning up the 
environment. Thus, a large proportion of environmental health 
personnel are employed in government agencies at the Federal, 
stace and local levels. Practitioners are also employed by in- 
dustry, educational institutions, consulting firms and others in 
the private sector. Thus, all sectors of society need to be con- 
cerned with work force problems in environmental health. These 
problems are found in a wide array of specialities including 
wastewater personnel, milk and food sanitarians,^ institutional 
environmental health managers, environmental epidemiologists, 
environmental toxicologists, hazardous waste managers, industrial 
hygtenists, occupational health nurses, occupational health phy- 
sicians," .solid wa?3te managers, and environmental health profes- 
sionals in housing, vector control and injury control. Shortages 
are particularly acute in the area of hazardous materials manage- 
ment because of a large \;ecd for these professionals, the diver- 

V 
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sity^of Skills required, and the necessity to maintain a high 
level of competence. - 

The workshop participants also made projections of environ- 
^niental health work force supply, -demand and needs to 199?. The 
worK ..orce supply is expected to grow at a rate of about two per- 
cent per year, with some small gains in overall quality and 
quantity m relation to need. In five years shortages will still 
remain.^ Most employees will continue to be professionals from 
-■other fields,, rather than mvironmental. health professionals,. 

While the:private sector plays a ver.y important role, pror 
tection or the environment is primarily the responsibility of the 
various levels of government. Therefore, solving the work force 
problems identified by the workshop participants should "be a 
,gpvern mental priority. According to the participants, if we are 




national^ plan. The experts believed that government has failed 
to proviae the leadership that it should for such planning or for 
developing the supply of properly trained personnel that is^ 
essent3.6l for effective and comprehensive environmental proaram 
man.ag ei(ien t . f am 

The Public Health Service should take the lead in developing 
such a plan to delineate the necessary training and education of 
the work force in order ,to provide needed services efficiently 
and- effectively. The Public Health Service should work closely 
with the Environmental Protection Agency and other Federal 
agencies in the development of a plan addressing education and 
training of personnel in both formal and informal modes, includ- 
ing bachelors, masters and doctoral degree programs, associate 
degree programs, continuing professional education programs, and 
seminars, and self-teaching and extension courses. I'he plan 
should also address the retraining of personnel for service in 
new and emerging areas of environmental health, such as risk 
assessment. Working together on such a plan would help bring the 
Public Health Service and the Environmental Protection Agency 
Closer m developing strategies and programs to meet work force 
needs;- 

Participants at the workshop felt that it was essential that 
these^educational vehicles elxoit Federal support. It was sug- 
gested that a percentage of funding support for each major envi- 
ronmental law should be set aside for this purpose. In addition, 
to implement a national plan successfully, all levels of govern- 
ment must establish a process whereby education and training 
would be available to personnel who are implementing Federal laws 
and regulations affecting health, safety and the environment. 
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Specific recommendations concerning training, education, 
credentialing and the utilization of personnel include: 

• Increase Federal support of basic (e.g., collegiate) edu- 
cation programs in environmental health. 

• Provide funds to upgrade the professional skills and 
knowledge of individuals in technical positions. 

• ^Develop rrole delineation models for the major envj.r6n- 
mehtal health specialties (as guides to curfic%ium d^lign 
and credentialing). 

• Develop basic or core curricula for the various special- 
ties in environmental health. 

• Place more emphasis on graduate training including the 
preparation of academicians. 

• Establish credentialing (education program accreditation 
ana practitioner certification) policies and procedures. 

Develop effective continuing education syst^ems. 

#: Explore the cross-training of other health professionals 
in the fundamentals of environmental health. 

«. . 

• Develop innovative solutions to work force problems such 
as a Food Protection Academy modeled after, the FBI 
Academy. 

Finally, the experts addressed the severe gaps in data that 
make work force evaluation and plainning extremely difficult. The 
following recommendations were made concerning these gaps: 

• Reliable data about the actual qualifications of indivi- 
duals who now serve in environmental health positions 
must 'be assembled. 

• Reliable data about educational opportunities in environ- 
mental health must be obtained. 

• Federal funding should be provided for a comprehensive 
survey of the current environmental health work force. 

• Environmental health work force measurement and -analysis 
funding should bie- obtained by the transfer of a small 
percentage of service funds (for example, one percent of 
the Superfundj to this activity. 
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1. OVERVIEW AND SYNTHESIS 



This report contains all materials pertinent to an intensive 
evaluation of the envirdnmental health work force conducted in 
1986 and 1987. A workshop was one of' the key tools used in con- 
ducting this study. The workshop brought together approximately 
50. experts in the various areas of. environmental healthjr -from 
academia, government agencies, private, industry, and professional 
associations to make estimates of environmental health personnel 
supjly-f demand and need.. i?revious estimates of these environ- 
ment \1 health work force parameters were very limited and impre- 
cis^i. Thus, considering the increasing; concern over environment- 
al issues in recent years, this study meets an iinportant need. 

Thi-i study's workshop represented the culmination of a" v^ry^ 
intensive prior effort by Levihe Assdciat.es and the staff of 
Buireaii of Health Professions in which: 1) an intensive literar 
tur^ search was conducted to uncover existing data oh the envir-r 
onmfentai health work force; 2) thirteen authors were commis- 
sioned to prepare background papers on the various enyironmentc.1 
health specialties for distribution prior to the workshop; and, 
3) participants were selected who were experts in different spe- 
cialties." After the workshop was held, an extensive effort was 
undertaken to 'synthesize', analyze and^eflne all workshop mater- 
ials. This report Contains the results of the workshop and the 
subsequent findings, synthesis, analysis arid refinement. 

The report begins with an overview and synthesis of the 
workshop and post-workshop environmental health work force analy- 
ses including a/summary of estimates and a review of the main 
conclusions and recommendations developed in the course of the 
study. This is followed by 'the introductory remarks and keynote 
address delivered, on the eve of the workshop. Next are summaries 
of the commissioned papers and the position papers prepared by 
workshop participants. The main body, of the report ends with 
cbhciiiding remarks by the keynote speaker Mr. Larry Gordon. Apr- 
pehdices contain a bibliography, workshop agenda, list of partic- 
ipants and definitions of terms used at the workshop. 

This report is unique., beings the fitst attempt to analyze 
the environmental health work force in its entirety- from, the 
standpoint of supply^ demand and need. It thus fills a void in 
an ..'increasingly important area. 
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1.1 THB FIELD OP ENVIRONMENTAL HEALTH 

^-^f-^"''^!^"-^!"^^^^'^ °" health promotion and 

fhf HeaithY PPopI f>> gave special prominence to 

oi%£^ 1./ vT'''"""^^?^ improving the health s?Itus 

?^J^^%•^A^•^''fu -''^f^P^^- "^^"^ °^ the fifteen pridrity areas 
^^r^ i^.^i-^^^'n'^^''''' Agent and Radiation Control, bJ! 
eSht^i? Ltn^*"^ ^".^^5«.^lth, and Accident Prevention and Injury 
qontrol, dealt specifically with environmental health. ob -rec ti 

tlKoh^^ ft^^H^^ ^ "'f "P°^t that -initiated the im^^r 

of the national strategy contained in Healthy P^nm^ .. 
clearly stated, that the control of enviironmental hazarSI such as 
liln.%-.r*^-' -^^^^^^^ hazardous wastes/ and occupa- 

^fo2Ji """f.^"^ '"^"''y is essential to health promotion and 

renSt 226 objectives, for 1990 listed in the 

report, 57 or 25 percent are concerned with environmental health. 

nKA^J^^- '^^^^^ '"^^ public hoalth Service published The 1990 TTA;>i«-h 

wtilocf'^ this report .assesses progress toward reaching the ob- 
jectives m the first half of, the decade. The 20 objectives on 
fith^ '^^^^?^ ^^^rol, for example, were developeS 

is rii^r ih.? "° part, although it 

still nbt avin has been made, national datl are 

still not available to measure achievements in this area. 

In the area of occupational safety and health, 20 objectives 
concerning^ the prevention of diseases, injuries and fatalities in 
the workplace were developed. As of 1985, four objectivel r^ 
hf ™1-K ' Y?o«''"l^h®^^th status had been met or were on track to 
f«h?i^-^=^^^ *^h^ incidence of work-related 

tdtalities, disabling injuries, skin diseases and disorders, and 
work, days lost due to injuries. Additional objectives concerned 
with developing standards for occupational safety and health and 
aSfr'^H^^'o'^o^^^H"^^ evaluation systems are likely to £e 
nJSnrH? ?^ J.^^ ^^^Ith Service could not measure 

?wl fn%K°''^''^-^''^.'^^^"3 majority of the remaining objec- 
tives m this priority area due to a lack of appropriate data. 

Seventeen objectives on accident prevention and injury con- 
trol were developed m 1980. Three of these were met by 1985. 
Nine more are expected to be met by 1990. Unlike the other two 
areas discussed, new data systems to measure progress in this 
area were bexrjg implemented for the remaining five objectives- 
however, a lack of data still makes measurement difficult. 

^ The emphasis on envirpnmental health in the 1990 Health Q h- 
JK^ ' -yg' ' ^ and the expansion, of the field of environmental health 
has had a significant impact on the environmental health work 
Ih^J!* nf"!,^"*^ types of practitioners has 

Jrlli-rf Todays, p etitioners must have an ever-increasing 
breadth and depth of knowledge. ^ 
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The Eh\^irohinental Health Work ^Fofce 

Environmental health personnel work in a large variety of 
discipliries and: add of problems in their at- 

;teiiipt to ;preyeht^ eliminate, arid control environmental hazards. 
These ihciUde: 

• Air, water and soil contamination 

• 'Soi^d was^^ management 
Toxic waste :managemerit 

• Radiation^ safety 

• Workplace hazards 
#. Fbod contamination - 

• Noise control 

• Vector control and pesticidies 

• Acdid^ntai injuries 

• Consumer product safety 

• Vehicular safety 
Housing. 

Recreational areas and waters 
" • Land use 

institutional, health and safety 

Employers 

The majority of environmental health practitioners are em- 
ployed ^by Federal, state and local public agencies. According to 
the 1979 Report on Allied Health Personnel , these agencies em- 
i>ioyed approximately 80 percent of the work, force. In recent 
yeats^ the percentage of the work force employed by private in- 
dustry has been increasing. At the Federal level, in addition to 
the Environmental Protection Agency, employers include the Public 
Heai'th Service components such as the Centers, for Disease 
Control, the National Institute for Occupational Safety and 
Health/ the Food arid' Drug Administration, and the National Insti- 
tute of Environmental Health Sciences. Many state and local gov- 
errimerit agenbies employ environmental health personnel, including 
public health departments, water and' sanitation departments, eri- 
vironmentai protection agencies, agriculture and fisheries de- 
partments, labor departmerits, and nuclear energy agencies. Pri- 
vate sector personnel work in industrial organizations, and for 
consulting, firms, professional associations, and universities. 

Classification 

Environmental health encompasses many job classifications 
and titles, including sanitarian, engineer, industrial hygiehist 
and environmentalist. The title "sanitarian" has been used for 
half a century to refer to that practitioner who applies technic- 
al knowledge based on the biplog ical and chemical sciences to 
reach environmental health goals. The duties of the sanitarian 
have expanded substantially in recent years. In the 1940s, the 



emphasis was oh inspection. More recently, that role has shifted 
to reflect the increasing complexity of environmental health 
problems resulting from mah's technological advances. 

Several attempts have been made to develop an. all-inclusive 
classification scheme for. the envrronniehtal health work force. 
The various section of the Americaii Public Health Association 
(APHAh including the Ehvirpnment Section^ have tried to develop 
such classifications for all public health personnel.- A complete 
role delineation for sanitarians was developed by the Natiphal 
Envirpnmentai He Association (NEHA) with financial support 
from the Bureau of Health iPxofessions. That role delineation, 
dealing only with practitioners in. the "sanitaf ian" category, was 
the first step in developing an"imi>rpved cred¥ntiafing process 
foir the profession. The sanitarian role was, divided into three 
positions, each of which could be classified according to major 
areas of practice, ppsitionai hiierarchy (career mobility), levels 
pf positions (entry v^. advanced), types of -positions (general ist 
ys; specialist),, and functions. The result of this study was the 
report "Blueprint of Knowledges, Skills and Attributes" which was 
used to develop ±he credentialing process, including proficiency 
examinations and self-assessment tools, for the entry- level posi- 
tions of technician and~ technologisti - 

By the end of 1987, 31 states had mandatory and f;ive states 
had voluntary registration programs for sanitarian practice^* in 
order to qualify for the title of Registered Sanitarian or its 
equivalent (e.g., Envirphmentalist) in tHose states, a profes-. 
sional examination must be passed. Eligibility requirements in 
terms pf education and experiehce vary somewhat by state. An 
increasing number of states are establishing a continuing educa- 
tion requirement for certification xenewal. NEHA maintains the 
registration program it had developed in the role delineation 
project. 

A major- difficulty in assessing the environmental health work 
force is that it is composed of persons with very diverse educa- 
tional backgrounds, skill levels, duties and job titles, who work 
in a variety of work settings and under varying auspices, both 
governmental and non-governmental. A clear definition' of the 
components of the work force is needed before quantitative evalu- 
ation can be made; The work force can be described in t-.wq. dimen- 
sipns, a vertical one of job content arid a horizontal one des- 
cribing level of skill, knowledge and responsibility required fpr 
effective performance. The work force can be defined narrowly or 
broadly. As one paper prepared for this workshop noted, "Is a 
power plant operatpr whose primary responsibility is to generate 
power and secondarily to prevent air pollution a member of , the 
environmental health work force?" Mor.eover, should only those 
job categories requiring an academic degree be included in the 
work force? The different ways in which this work force has been 
defined in the past accounts for the diversity of estimates. 
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Ah approach to. def ining the scope of the work force was pro- 
vided by Larry Gordon in his .opening, address to the workshop (see 
page 36). In it/ he distinguished 'erivironmen.t^^^^ profes- 
sionals" from ".professionals in, environmental health." The form-r 
ei category is educated in erivironmehtal health technplogy aM m 
the basic public health skills of e^idemibiogy and biostatisticsi 
To a gr6at extent they are educated in accredited schools of pub- 
lic health' or accredited environmental programs outside schools- 
of pub tic health, fhei^ function in a varieliy of specialities as 
ehv'irbn mental epidemiologists and toxic olpgists, industrial hygi-r 
enists, milk ahd. food sanitarians, and institutional enyirpriment- 
al health scientists- and managers. Professionals in environment- 
al health include geologists, erigineers, biologists and physi- 
cians, who Work in environmental hiealth programs, but have noL been 
educated in: an- envirohmentai/public health context. 

.In addition to these twp categories- of professionals, two 
additional categories of environmental health personnel were 
identified: technicians arid operators, These, are the largest 
categories in. the erivironmerital health wor.k force, and are re- 
sponsible for the day-to-day conduct of program activities and 
tasks. Their qualifications do not include ari academic degree. 

The categorization of the environmehtal -healthy work force 
into four categories ~- environmental health professionals, pro- 
fessionals in environmental health, technicians, operators -- 
provides a useful framework for estimating supply/demand/need. 
Also, it provides a distiriction; according to educational back- 
qroiind and activities performed that rationally sorts out the 
many job titles in environmental health. Further, it provides a 
framework for directing programmatic efforts, such as education 
.^iiipport, to alleviate persohnal shoftagesi 

Education /Train ing 

Environmental health practitioners are trained in a multi- 
.disciplinary aoproach toward controlling, preserving and improv- 
ing th4 envir nment. At one time, a four year degree in the bi- 
ologic al sciences, was hot necessarily a prerequisite for entry 
into the field. Now, ah inqreasing percentage- of employers re- 
quire four-year or graduate level degrees in an environmental 
health specialty. The second Report to Congress on g "blig Health 
P^rsonriel'in TTnii-Pd States estimated that half o. the 26,000 
sanitarians and iridustrial hygienists ih the work force m 1978 
had baccalaureate degrees, 30 percent had graduate degrees, and 
15 percent had ho degree. 

The number of ieducational institutions offering environment- 
al health, programs is unclear. The 1979 Pfipoct on FubUg and 
roTti miinitv W fi^H-h Pf>rsonnel stated that 67 schools offered envi- 
ronmental health courses, at the undergraduate level and served 
approximately 600 studehts per year. About 15 to 20 of these 



v^S2°^^^ program equivalent to a major. Bv 

i^^^ S^t^^ ^^.^"^ accredited by. the National Council for 
Accreditation , of Environmental Health Curriculum since it ' beqan= 

t15h^^nnt?./"-^^^'^^°^ °^ the, 150 graduate programs 

-woLthr courses in this field reported in 19.79, only 60. awarded de- 
^i^ ^environmental health. About half of those degrees were 
^wafded by 23 schools of .public health. A 1980 study by the 
Anie^.ican Society of Allied- Health Professions determined that 
i ®?Ju"^''® colleges and universities with environmental 

^ealth programs. According to a 1986 study by Trenton Davis, 
tl|ere -are 64 schools with- undergraduate environmental health pro^ 
f?^"'!^^- these,. 23 are accredited, by the Accreditation Council. 

addition, 24 schools of public health provide graduate level 
training, -in environmental health. Other rprograms in schools of 
engineering, medicine and health sciences offer graduate level 
•training in such areas as environmental engineering, industrial 
hygiene^ waste management, and occupational health. 

The Bureau of Health Professions has exerted: a major ihflu- 
l'Jn^o'^'?ol^'''Tr"^^^ and occupational health training programs. 
? i 1957,' .It has supplied^ financial support .at, the graduate 
level.. The Health Training Improvement Act of 19'70 (P.L. -91-519) 
provided Am.ed Health .Special Project Grants, for associate and 
Baccalaureate training in .environmental health. During 1984, 189 
Zt^^ awarded Public Health Traineeships in Environmental 
r^i^^- .,T^e>^e has been a fairly, steady decline in the number of 
awarded in this specialty since 1979 when there were 
lu Jl^'^^^^. i" Program, in addition to support from BHPri 
the National Institute for Occupational Safety and Health pro- 
vides educational support to the fields of occupational medicine, 
""•^^^^9 and safety and to industrial hygiene^ A total of nearly 
99 million was provided in each of fiscal years 1984 and 1985 to- 
support 15 Educational Pespurce Centers and other training pro- 
grams at over 40 colleges and universities. A total of 143 qtad- 
uate students and 1148 undergraduates were enrolled in these pro- 
grams^ The National Institute of Environmental Health Science 
provides support for research training in environmental health 
S'?'^°"9h, Pe-search Service awards. Training proarams are 

^ivided into four environmental areas: toxicology, patholoqv, 
mutagenesis and epidemiology ahd statistics. 

Credential ing Tfip^icc* 

Currently, credent iai ing is mostly voluntary, except in 
state and local agencies where a state registration or licensing 
law IS in effect. Seldom do these laws affect nongovernmental 
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ernpiqyees. The primary reason for certification in the riongov- 
erhm^htiil sector, is to obtain insurance for liability and in the 
goverhiiiental sector is to enhance job security and pay. 

The .field of envirorifnental health has long accepted people 
wit ho at a cpnunon knowledge base arid attempted ^to train them irf 
the agencies and bring them up to a minimum professional level of 
praciiqe* Typidaily.,, the government first hired and provided 
baseline training and then industry hired the most promising or 
mobile of the government employees, the tremendous expansion and 
complexity of today's environmental problems are reflected in a 
large demand, for professionals both in government and industry 
which Is not even marginally met by the accredited programs in 
Environmental jHealth and Schools of Public Health;. Faculty 
members of accredited environmental health programs typically 
support the view "that as awareness of the ijuality of our gradur 
ates grows so .does the job market for them." Faculty often state 
that they can place far more- students than they can ' attract into 
the program.s. Xn one remote location, at the Western Carpi ina 
University nearly three requests are received for each graduate 
even though the program is only seven years old. 

Recruitment ipfcb the; Academic programs is impeded by the 
lack of a singular professional identity with a recognizable edu- 
cational background and the large number of ecology/biology pro- 
gr^ams. These programs, referred to as -environmental science, 
have not been able to deliver on much more than ^a biology degree 
with the same emp.lpymeat opj>6rtunit ies for their graduates as 
that of a Biology major. 

Currently, credentialing is mostly specialty certification 
such as jPesticide Application, Hazardous Waste, Air Pollution 
Industrial Eygiene, Asbestos Removal, Radiation Monitoring, In- 
fection Control, Safety, or Sanitation. When a credentraling 
program is available, even on a voluntary bas is, cred ibil ity is 
enhanced and in some cases, legal liability is redubed. 

There aire only three such credentialing b.odries which certify 
genera.lists in environmental health. These are the/\Natiprial En- 
vironmental Health Association, Amer ican /Academy of Sanitarians,, 
and the Society of Environmental Health Scientists, The National 
Environmental Health Association requires a bachelors degree from 
an accredited Environmental Health program plus examination, or a 
course of study, requiring thirty hours of science, two years of 
environmental health; experience and examination^ The Academy of 
Sanitarians requires relevant masters education, evidence of ex- 
ceptional service, contribution to the knowledge base of environ- 
mental health, and .evidence of seven years of employment in the 
profession of which two must be supervisory. The Society foj 
^Environmental Health Sc ientists requires a bachelors degree in 
environmental health from an accredited program or seventy hours 
of a combination of mathematics, physical and biological science. 
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contribution to the field, and varying years of experience de- 
pendent ppon the level of degree held. While most view the San- 
,^'tarian as a specialist in the field of sanitary sciences, the 
*®'^™„f^ Academy and the National Environmental Health 

Assoqiation to denote a generalist. The name Sanitarian- is wide- 
ly used by local and state governments and within the Federal 
government's United States Public Health Service, but is seldom 
used by npngovernmental organizations. 

Work force RstilPatgfi 

No firm figures exist on the size .of, the environmental 
health work force. Estimates in the past of the total work force 
have ranged from 25,000 to 700,000, depending on= the definitions 
used. The larger estimates of the environmental health work 
force come from a. 1974 survey conducted by the Bureau of the 
Census and reported, in a National Academy of Sciences Study 
(Volume V: Manpower for E iij?ij:i?nmental Pollut;ipn,:CflDtXgl) v That 
study reported approximately 700,000 persons directly employed in 
environmental proteptiign- ^ 

A number of estimates of selected key components of that 
work force have been made. The 1974 survey identified about 
1-35,000 professionals working in environmental protection or pol- 
lution cbhtrol, but only about 25,000 of these dealt primarily 
,with: the human health implications of environmental hazards, in 
i9.X?, the National Environmental Health Association estimated 
that there were approximately liB,000 - 20,000 sanitarians in the 
work force. In the same year, the American Industrial Hygiene 
Association estimated that there were just over 5,000 industrial 
hygienists. The major changes in and immediately after this per- 
iod were a brend away from the general practice typical of the 
i960s to specialty practice and ah increase in indust 'ial employ- 
ment of environmental health, specialists.' 

113t&2l estimated that there were 82^000 environmental health pro- 
fessionals .in 1980, 15,000 of whom had graduate training in the 
field. These were reported to include: 

?.^,000 sanitarians 

6,000 industrial hygienists 

• 4,000 teachers and researchers 

• 26,000 occupational safety and health specialists 

• 2,000 occupational health physicians and 

• 24,000 occupational health nurses. 
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-The Fi fth Report to the Preside nt and ^Congress on the Status 
of Health ^Personnel (1986)^ made no, overall estimate of the size 
of the.' environ mental health work force. Instead, it summarized 
♦an Association^ of State and Territorial Health Officials study on 
full-time .eg.<ivalent health agency staffs. This indicated that 
the- agenclfes employed; slightly more than 6,000 environmental 
health prdfessiprialo/pf a tyE)es in 1982, including :sanitar ians, 
engXri^erSr indust^:'ial ^^^h^^ and researchers.. 

It is clear that there is much disagreement about the size 
of the environmental health work force. There are several rea- 
sons .for this.. Aft, important one is the Lack of generally ac- 
cepted definitions of the- scope of environmental health and the 
discrete .specialtf'as that comppse its work force. Although 
NEHA's role delineation effort provides a de'finJLtion for sanitar- 
ians, no similar defini'tipns have been made^ for other, special- 
ties. Other factors that hinder accurate determination of the 
.personnel supply are the diversi^ty o,f job titles, the wide vari- 
ety of respohsibilit ifes and .programs in environmental health, 
differing, employer agencies among the states^ and the highly 
varied professional, technical and administrative skills and 
knowledge required in environmental health settings. The diver- 
sity of training programs and lack of an umbrella professional 
organization also make measurement difficult. 

Impact of the Feder al Government 

The Federal government has always played an important role 
in coping with environmental health problems. This role has been 
expanded^ in the past twenty years. Federal legislation^ creating 
new environmental programs since 1970 has had a significant im- 
pact on the need for environmental health personnel. Following 
the enactment of the National Environmental Policy Act (1969), 
the Environmental Protection Agency (EPA) was created, and sub- 
sequently major environmental programs were enacted including: 

• The Clean Air Act (as amended in 1970 1974 and 1977); 

• The Federal Water Pollution Control Act (as amended in 
1972 and as amended by the Clean Water Act of 1977); 

• The Safe Drinking Water Act of 1974 (as amended in 1977); 

• The Resource Conservation and Recovery Act of 1976; 

• The Toxic Substances Control Act of 1976; 

• The -Federal Insectifcide, Fungicide, and Podenticide Act 
(as amended in 1972, 1975, and 1970); and 

• The Noise Control Act of 1972 (as ame.ided by the Quiet 
Communities Act of 1978); 
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The EPA was cr<3atecl to be the focal point for environmental 
..problems. Envirbnwental programs, wer.e transferred to It from 
other agencies. Since then] several new environmental health 
agencies- have emerged in the Public Health Service, including; 

National Institute for Occupational Safety and Health 
National Institute of Environmental Health Sciences 
Center for Environmental Health, CDC 
. - Agency for Toxic Substances and Disease Registry 

The Federal government's impact on demand ■ for environmental 
health personnel has not been matched by support for the supply, 
pnly modest funding has been available for education and train- 
ing. The private sector is playing an increasingly important 
role in work force supply/demand. Many companies are establish- 
ing environmental health positions. Private sector demand will 
continue to increase significantly.. Thus, addressing work force 
issues adequately will require corhbined the efforts of government 
at all levels, private industry and professional associations. 

1.2 PROJECT METHODOLOGY AND PROCESS 

The Burisau of Health Professions (BHPr) of the Public Health 
Service is responsible for collecting, analyzing, and reporting 
information on the supply, demand, requirements, and. distribution 
of all personnel in the health professions, including those in 
environmental health. In its biennial reports to the Conqress on 
the status of health personnel, the BHPr is required to -'provide 
up-to-date information and analyses on training, supply, and de- 
mand in each health profession. The Bureau has been unable to 
Obtain' accurate estimates for environmental health for these re- 
This results primarily from' definitional problems in the 
field and a lack of accurate and curent data on the work force. 

Althoug.h. surveys of environmental health, personnel and em- 
ployers can obtain needed data, they are costly, in time and ' 
money. Moreover, much work needs to be done before surveys can 
be initiated. The scope of environmental health and the func- 
tions, activities and capabilities of the providers of services 
V ^^P'^*3 expansion in many areas has made it 

difficult to define the boundaries of environmental health and to 
delineate the functions and responsibilities of the work force. 

In an effort to rectify this situation and develop estimates 
S Vl-u^^ environmental health work force, the Bureau of 

Health Professions contracted with Levine Associates, Inc. to 
commission a series of papers by and conduct a workshop of ex- 
perts m the field. The experts were asked to synthesize the 
current knowledge on the supply and required competencies of a^^^ 
the demand and needs for environmental health personnel, ad- 
dition, Levine Associates was directed to assist in developing 
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strategies for the acquisition and analysis of environmental 
health work force data and to provide Federal, state and local 
governmentSf academic institutions and professional organizations 
with information for program and training activity developr.ent. 

The Bureau has used workshops effectively several times in 
recent years to discuss and resolve important issues pertaining 
to environmental health personnel. There was a workshop on pre- 
paration for .practice ih this field in July 1981. Among the 
highest priority issues there were the availability of qualified 
facultyr training needs; of currently employed personrielr and de- 
fining the competencies to be achieved by graduate training in 
environmental health. Another meeting of environmental health 
specialists was held in November 1984 on needs for training, par- 
ticularly ih risk assessment. Development of a model iapproach to 
risk assessment and hazard elimination was recommended. 

As a, first step toward meeting the project's objectives and 
preparing for the workshop, Levine Associates worked with its 
consultantSf Mr. Larry Gordonr Director of the New Mexico Depart-, 
ment of Health and Environment, and Dr. Lawrence Krone, Chief of 
the Delaware Bureau of Environmental Health, to develop a working- 
definition of the field of environmental health. A. literature 
searchvof existing definitions of the field was also conducted. 
The following definition was selected: 

Environmental Health is the systematic development, promo- 
tion ahu conduct of measures that modify or otherwise con- 
trol those external factors in the indoor and outdoor en- 
vironment which might cause illness, disability or discom- 
fort through interaction with the human system. This in- 
cludes not only health and safety factors, but also aesthe- 
tically desirable conditions in accordance with community 
demands and expectations. 

This definition covers the diverse specialties within the 
field of environmental health. As the project was limited to ten 
commissioned papers on the various specialties, the next step, was 
to combine and merge the different specialty areas into ten 
groups in such a way that all environmental health practitioners 
were included. The following groupings were determined: 

!• Air: Indoor and Outdoor Air Quality and Noise Control. 

II. Water: Water Quality {wastewater control) and Water 
Supply. 

III. Milk and Food: Protection 6f the Milk and Food Supply* 

IV. Land Use Planning and Management: Land Use Planning, 
Resource Management, Transportation, Population growth 
and other related activities. 
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V. Occupational Safety and Health: Industrial Hygienists, 
Occupational Safety personnel. Occupational Health 
Physicians, and Occupational Health Nurses. 

VI. Hazardous Materials: Hazardous Waste Management, Tox-.c 
Substance Control, and Other Related Activities. 

VII. Institutions: Institutional Safety & Health and 
Radiological Health. 

VIII. Other Areas: Practitioners not covered by the first 
seven topics, including those working in Hous^ing, Solid 
Waste Management, Vector Control, Injury Control (Non- 
workplace), and Consumer Protection afid "Safety* 

IX. Risk Assessment, Epidemiology and Toxicology: Risk 
Assessors, Environmental Epidemiologists, and Environ- 
mental Toxicologists. 

X. Academicians: Faculty in Environmental Health and 
Science Programs (at the undergraduate and graduate 
levels in and outside of schools of public health). 

It was determined that the commissioned papers should focus 
.primarily on professional's as this: was the group in which the 
Bureau of Health Professions Is. most interested. A professional 
was defined as -^a person filling a position for which at least a 
Baccalaureate degree is usually required and conducting tasks 
that meet the definition of environmental health." 

Many individuals in environmental health were contacted to 
identify potential paper authors for the above-listed topics and 
possibTe workshop participants. The staff telephoned the many 
professional organizations which represent the field, including: 

• National Environmental Health Association 

• American Public Health Association 

• American Industrial Hygiene Association 

• Association of State and Territorial Health Officials 

• American Academy of Environmental Engineers 

• Association of Schools of Public Health 

• American Association of Occupational Health Nurses 

• International Association of Milk/Food and Environmental 
Sanitarians 

• Water Pollution Control Federation 
• • American Waterworks Association 

• Air Pollution Control Association 

• National Environmental Training Association 

• National Solid Waste Management Association 

• National Restaurant Association 
Public Health Foundation 
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, The following Federal government agencies were contacted: 

• Environmental Protection Agency 

• OS Navy 

• Food and Drug: Administration, PHS 

^ Health Resources and Services Administration, PHS 

• National institute of Environmental Health Sciences, NIH 

• National Institute for Occupational Safety and Health, 
CDC - 

• Center for Environmental Health, CDC 

• Agency for Toxi^ Substance and Disease Registry, PHS 

^In addition, numerous state and local government agencies, 
academic institutions and industries were telephoned. As a re- 
sult of these contacts, a long list of environmental health pro- 
fessionals with interests in manpower was developed. At the same 
time, a litere;ture search of published, unpublished and on-going 
researchi on the environmental health work force was conducted. 
Pertinen^t articles were summarized according to uhe ten topic 
areas. A complete bibliography is included in the Appendix E. 

Using the list of potential authors and participants and 
With the aid of the consultants and the Project Officer, Mr. 
Barry Stern, authors 'for six of the topic areas wt^re selected. 
The National Environmental Health Association was contracted to 
select the remaining four authors and oversee their papers. 

, Ah outline and set of definitions for use by the authors 
were developed. Definitions for credential ing^ supply, demand, 
need, /and other related terms were determined to ensure that they 
were used consistently by the authoris. In addition, each author 
was given the portion (s) of the literature search summary which 
|>ertained to his/her topic area. The outline which guided the 
authors included the following: 

e Description of the area and work force; 

• Requirements for practice, including education, creden- 
tial ing and professional development; 

Education; 

• Supply, demand, need, and requirements of current work- 
force; 

• Historic trends in supply and demand; 

• Future supply and demand; 

• Implications of current, past, and future supply/demand 
for education; 

• Implications of current, past, and future supply/demand 
iEor emplbyers ; 

• Data gaps; and, 

• Conclusions and recommendations. 

Workshop participants and alternatives were chosen from the 
large listing developed earlier. Participants were selected on 
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the -basis of their work force sector (academic, state/local gov- 
ernment^, private/industry, associat ion or Federal 'gbvernment) , 
V?Prk or interest in manpower studies, specialty field, 
and .geograph ic Ipcat ion. in select ing the appr ox imately 50 par r- 
ticipan.tsy Levrne Associates, and. the project officer tried to 
f^^."??. ^^^>t work force sector was equally represented arid 

^"^^ representatives of the primary professional organ izatiohs 
were ^present. The final participant list is given in Appendix B. 

Plans were made to hold the workshop at Aiflie House, x 
workshop center in Warrenton, Virginia on July 13- 16, 1987. 
AM arrangements were made by Levine Associates. An agenda, which 
proy/ided for the presentation of introductory and cbmmissioned 
•papers and, for conducting three workshop -sessions and two plenary 
sessions was developed.. A copy is contained in; Appendix A. 

Originally, four workgroups were cr<5at<5d> each considering 
one of the =f pllpwing topics for all environmental health special- 
tiesr (1). factors impacting on supply/demand/requirements now 
and in the future; (2) current and future status of environment- 
al health work force suppiy/aemand/requiremehts; (3) meeting, the 
demand/requirements for environmental health personnel; and (4) 
quantitative and qualitative shortages that ^need to be overcome 
in assur^ing an adequate work, force. It was later decided that 
the workgir.oups could better focus on the kdy issues of supply, 
demand and need if each waas assigned s^)ecif id specialty iteas. 
The five workgroups which were finally set up to address work 
force characteristics- were as follows;* - 

• Air and Water 

• 14 ilk and Food and Institutional Safety & .Health 

• Hazardous Materials Management, Risk Assessment, Epidem- 
iology and Toxicology 

• Occupational Safety •&. Health and Radiological Health 

• Land Use Planning & Management, Solid Waste Management, 
Housing, Vectpr Control, Injury Control, and Consumer 
Protection & Safety 

Each |)ar tic ipant was assigned to the" group that most closely 
matched his/her training, and current-position. Care was al>o 
taken, to ensure that each;, group had representatives from the Fed- 
eral government, state/local agencies, industry, professional 
;organizations, and aca(3emia. Geographic representation was also 
■considered m group assignments, 

leaders were selected from among the participants by 
the Project Officer and Leyihe Associates staff for their experi- 
ence in leading group discussions and developing consensus judg- 
ments on the issues, addressed. A reporter was also chosen to 
make group reports during plenary sessions. Members of Levine 
Asscaiates' staff: served as recor,ders for each group. A tape 
recorder was used for continuous coverage of all sessions. 



14 



Although the groups were not required to pursue ;a specific 
agenda,, th^y were charged with addressing the following issues: 

• DefinitioH of the enyironmental health work force with 
i)articular reference to the specialties considered by the 
workgroup. 

• Current and future status of the supply, demand and needs 
- in the various specialty areas. 

Factors, impacting on supply, demand and needs, currently 
-- and in the future* 

• :Meeting, the demand and needs for environmental hea:lth 
per sonnel. 

• Setting priorities for an adequate work force. 

• A plan for collection of data on the environmental health 
work force. 

A copy of the. detailed "Charge to the Workgroups", which was 
distributed to all participants prior to the workshop, is pro- 
vided in Appendix C. The major goal was to arrive at quantitative 
estiinates of the supply, demand, and need in each specialty area 
using material in the commissioned papers, data from the litera- 
ture search^ and information and judgment provided by workshop 
particiE)ants. The table shown on the next page Was coinpleted for 
each major specialty area. The tables for each specialty area 
were combined to produce estimates of the current supply of and 
diemand and need for the total erivironmentai health work force and 
by 1992. These estimates are discussed in the next section. 

1.3 ESTIMATES OP SUPPL7A>BNAND/NEEDS 

The method employed at the workshop was to divide the parti- 
cipants into five groups each responsible for, estimating supply* 
demand and need in two environmental health specialty categories* 
Each workgroup conducted intensive deliberations which resulted 
in position papers supporting the estimates. This task was diff- 
icult because, as identified, in the group discussions and in the 
background papers^ there are numerous limitations and constraints 
oh making accurate estimates of work force supply/demahd/needs in 
environmental health. The most important of these are; 

• Defining Supply/Demand/Need 

In analyzing the woric force in health there are generally 
accepted definitions of work force supply, demand and need. The 
concept of supply usually connotes "qualified" supply - members 
of the work force who have attained certain credentials such as a 
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TABLE SHELL FOR ESTIMATES OP WORK FORCE SUPPLY, DEMAND AND NEED 
SPECIALTY AREA: , . ... 

^ ^ _^ . J I I. I. 

1985 



1987 




DfiEIlilTIQfiS 

fiupclx: The number of qualified personnel available to practice 
in a given occupation, including the employed (or self- 
employed) and those seeking employment in the field, 

fifiipand: The number of funded positions, in a given occupation. 

whether filled or unfilled. f. , 

iiSfid.: The number of persons in an occupation judged by ex- 
perts as required for a desirable level of service. 



5?ii®ge,J^gree, a certificate, or a license. This definition was 
difficult to apply across the specialties and caused confusion in 
some workgroups and some lack of comparability of data across 
specialties. Jn synthesizing the data, only "qualified" persons 
were counted m the ''EH (Environmental Health) Professional" 
column of Exhibit 1.1. The number of professionals in need of 
more training was estimated and shown in the "Other Professional" 
column of Exhibit 1.1 as well as in Exhibits 1.2 and 1.3. Also, 
the concept of "demand" was difficult for the workgroups to apply 
since demand is defined as "funded" or "budgeted" positions in 
the ^specialty. For most specialties in environmental health no 
such data exist. Thus the data synthesis has deleted demand 
' ?i? the other hand, the concept of "need" presented little 
ditticulty and the data are considered to be rpasonably accurate. 

o Defining the Boundaries of Environmental Health 

All activities related to controlling environmentally influ- 
enced disease can be said to impact on health but some are more 
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directly relat than others. Even those with very 

Indirect effects on health inay influence the quality of life an^^ 
thusir ban b^^^^ within the domain of heal th. The 

limits ^nyi^on^^ health myst be clearly defined in order , 

to derive ge^^ arid consistent measures of the 

work force* 

t#. Diversity of Environmental Health 

The diversity in environmentai health exists along many di- 
jnehsions; -rr subject matter, technologies emplpyedr settings, em-- 
ployersr^ p^^^ rpiesr and clients. There is also geographic 

diversity. Some enyironm problems are more prevalent 

in <;erf ain areas of the nation than in other^. This diversity is 
reflected in the large number of interest groups and professional 
associatipnfif in environmental health., 

f Rapid Change 

Recognitiph of the chemical arid physical determinants of 
enyiironmentall^ problems is increasing. As pro- 

grams are established tp address the problems, the environmental 
health rfield is experiencing significant chariges in program con- 
tent, emphasesr size and new job titles ^a the demand 
fpir^perspnhe^ Keeping accurate count of personnel sup- 
ply and demand in such a dynamic situation is a difficult task. 

• Role Arvticulation 

There are no widely accepted career ladders in environmental 
health* Career ladders .articulate the educational requirements 
for the various levels of knowledge and expertise required. Cre- 
dentialing criteriar such as academic degrees^ certification, 
registration and licensure, could be more easily formulated if 
acceptable career ladders existed. Credentialing makes" the de- 
termination of valid estimates of work force supply/demand/needs 
more accurate. 

• Overlapping 

There is considerable overlapping of areas of responsibility 
within the field of environmental health — in problems, in 
measures that are taken to solve problems, and in activities and 
responsibilities of personnel who carry out these measures, thus 
decreasing the accuracy of estimates of supply and demand. 

>• Evaluative Criteria 

Criteria are lacking with which to evaluate outcomes of en- 
virom entai health interventions. This makes it difficult to 
determine work force needs scientifically. Thus, expert judgment 
becomes the sole basis for assessing needs. But this approach 
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i2SL^u-i^^l^^f^^^ ^^at are made in 

other -hea],.th. fields where the long-term- outcomes of interventions 
are also not readi?ly measurable. 

• Data Bases 

\ ..^'^^^or concern of the workshop was the absence of timely, 
gccuxate and, relevant data for evaluating the environmental 
health work fp^rcei Existing data are fragmented, limited to se- 
lected ,occjapat ions and outdated. Considering the growing import- 
environmental health, the participants believed that the 
establishment of, a comprehensive, accurate and current data base 
on; work force supply/demand/needs is a high priority goal. 

Despite these severe cbhstraints, the participants were able 
to use available knowledge and expert judgment to reach consensus 
on a-comprehensive set of estimates. While hot a substitute for 
P'^^!".a?y.^ata .collected in surveys, these estimates do provide 
useful information for the development of plans and policies to 
achieve an adequate ehvironmehtal health work force. 

The. Esfcima<:v>fi 

Exhibit 1.1 summarizes the quantitative findings regarding 
work force supply from each workgroup's position papers. The 
d„at^ show that thfere are an estimated 715,000 personnel in the 
environmental health work force. Two-rthirds of these are techni- 
cians .and operators, About one, in ten are environmental health 
professionals. The largest specialty area is water - watersupply 
and wastewater accounting for over 50 percent of the entire 
work force. The next largest area is air quality with 100,000 
worker^. However, less than five percent of the air and water 
categories work force consists of environmental health profes - 
.sionals. third largest category is occupational safety and 

health with 96,000 personnel, nearly half of whom are environ- 
mental health professionals. 

Participants at the workshop felt that supply and demand 
were essentially in balance for most specialties. They did, how- 
ever, estimate that there are now at least 15>000 vacancies. 

• ^u^^^^.^^A ^^^^^ a close- look at the 235,000 professionals 
in the field of environmental health in 1987. Nearly 40,000, or 
17 percent of all professionals in the field* need additional 
training. While half of these are occupational health nurses, 9 
°L^5^ 17 categories also have significant numbers who need 

additional training, in addition, 121*000 more professionals are 
needed m environmental health. About half of the additional 
persons are needed in the specialty of hazardous waste. 

Exhibit 1.3 provides projections to the year 1992. Although 
there are some differences, the problems identified for 1987 are 
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projected: td cori^t^^ 1992. Althpugh the number of addi- 

tion ar 1992 is projected to decline, from 

;l:21v2p -to 74,400> the number needing additional training is exr 
,p4c ted tgl r ise si ig h tiy» 

1*4 RKONMENDATI^^ 

Among, the many recommendations made by the workshop partici- 
pants for meeting both quant itatiy^e and qualitative needs were: 

• Increase Federal support of basic (e.g., collegiate) 
^.education programs. 

• Provide fundS: to upgrade the. professional skills and 
knowledge of . individuals in techhicail positions. 

• rDeveiop role delineation models for the major en- 
' virbninental health specialties. 

• Develop a basic or cor e cu r r icula for the various 
specialties in environmental health. 

• Place more emphasis on graduate training including the 
preparation of academicians. 

• Establish credent ialing (accreditation of educational 
^programs ania certification pf„ people) policies and 
pi^ocedures. 

Develop effective continuing, education system. 

0 Explore the cross -training of other health prpfessionais 
in the fundamentals of environmental health. 

• Develop innovative solutions to work force problems such 
as a Food Protection Academy modeled after the FBI 
Academy. 

A major conclusion o'f the experts was that there is a great 
need, for the U.S. Public Health Service to play a more active and 
meaningful role in expanding and improving the environmental 
health work force. Leadership should be provided in developing 
effective erivironmental program management. Together with the 
Environmental Protection Agency and other governmental agencies 
and professional associations, a national plan should be develop- 
ed by the Public Health Service for meeting work force needs. 
That plan should include study of appropriate labor markets in 
terms of responsiveness to emerging environmental legislation and 
:programs, and delineation of policies to stimulate the develop- 
ment of needed occupations and. skills. 
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PlrialTy there was uriahimous agreement that severe data gaps 
exiafe that must be closed. Considering the size of the work 
force. and its vital importance to the health of the American 
people,, the n'^ed for accurate and reliable data on supply/de- 
m^nd/n^eeds xs clear. The Federal .government has an appropriate 
role in funding a. comprehensive survey of the environmental 
health ^^ork force as defini^d by the experts. On^ possible soUrce 
of funding is a percentage (one percent suggested) set-aside from 
one or more of the environmental health laws (e.g., Superfund). 
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•BCHIBIT 1.1 EMVI.RpNMENTAL HEALTH WORK FORCE SUPPLY (PTEs), 1987 



GROUP SPECIALTY TOTAL PROFESSIONALS TECHNICIANS 









EH 


' OTHER 






TOTAL 




80.000 


i-js-ooo 


2^0.000 


I 


Air Quality Workers^ 
Water Supply Personnel^ 
WMtewater Personnel* 


100,000 
186,000 
219,000 


4,000 
8,000 
8»000 


14,000 
34,000 
36,000 


10,000 
60,000 
90,000 


II 


Milk and Food Sanitarians 
Insltutlonal Environmental 
Health Mahsfger/Sclentlst ^ 


14,000 
18,000 


8,000]] 
.4,000^^ 


2,000]] 
14,000^^ 


4,000 


III 


Envlronioental Epidemiologists 
Environmental Toxipologists 
Hazardous Materials Manager^ 


500 
3,000 
20,000 


500 
3,000 
300 


9^700 


10,000^^ 


iv 


Industrial Hyglehlst 
06cupatlonal Health Nurses^ 
Occupational Physlclahs'^ • 
Occupational Safety Personnel^ 
Radlbloglcal Health Personnel^ 


14,000 
29,000 
3,000 
31, COO 
10^060 


11 ,000 
11,000 

1,000 
13f000 

1,000 


18,000 
2,000 

13,000 
7,000 


3,600^^ 

5,000 
2,000 


V 


Land Use Planners 
Solid Waste Managers 

and Support Personnel 
Housing Workers 
Vector Control Workers 
Injury Control Workers 


4,000 
11,000 

14,000 
32,000 
4,400 


2,000 
1,000^° 

1,000]° 
1,000^° 
100 


2,000' 
• 1,000 

1,000 
1,000 

300 


9,000 

12 j 000 
30,000 
4,000 


yi 


Academlclsms 


2,100 


2,100 







Note: Footnotes for this table may be found on pages 24 and 25. 
Definitions of specialties and other key terms are in Appendix D. 
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SUPPLY AND NEEDS: PROFESSIONAL WORK FORCE 
RONMENTAL HEALTH, BY SPECIALTY, 1987 



IN ENVI- 



SPECIALTY 

TOTAL 

Air 

Water Supply 
Wastewater 
Milk/Pood San. 
Inst. Env. 
Env. Epi. 
Env. Tox. 
Haz. Materiai\!.s 
Industrial Hyi^, 
Occ. Nursing 
Occ. Phys. 
Occ. Safety 
Rad. Health 
Land Use 
Solid Waste 
Housing 
Vector 
Injury 
Academicians 



18/000 
42,000 
44,000 
10,000 
, 18^000 
500 

3,000 
10,000 
11,000 
29,000 

3,000 
26,000 

8,000 

4,000 

2,000 
' 2,000 
2,000 
400 
2,100 



SUPPLY 



NEED ADDITIONAL 
TRAINING* 



500 
5,000 



5,000 

18,000 
2,000 
5,000 
500 

500 
500 
500 



I ADDITIONAL 
PERSONS 



6,500 
10,000 
7,000 
10,000 
100 
400 
65,000 
2,500 



2,000 
3,500 
5,000 
4,00)'9 
5,0013 
200 



Estimated by BHPr and Levine Associates after the workshop 
was concluded, based on notes taken during conference 
discussions. 



36 



22 



;0 



EXHIBIT 1.3 



SUPPLY AND NEEDS: PROFESSIONAL WORK FORCE 
RONMENTAL HEALTH, BY SPECIALTY, 1992 



IN ENVI- 



SBECIALTY 
^. TOTAL 
Air 

Water 'Supply 
Wastewater 
Milk/Food 
Inst. Eny. 
Env. Epl. 
Env. TOx. 
Haz. Materials 
^Industrial Hyg. 
Occ. Nursing 
Occ. Phys. 
Occ. Safety 
Rad. Health 
Land Use 
Solid Waste 
HbCising 
Vector 
Injury 

Academicians 



SUPPLY 



297 r 450 

19,000 
44,000 
47,000 
11,000 
12,000 
750 
3,500 
50^090 
14,000 
33,000 
5,000 
26,000 
14,000 
3,500 
4,000 
4,000 
4,000 
500 
2,200 



NEED ADDITIONAL 



500 
3,000 

5,000 

20,000 
3,000 
5,000 



1,000 
1^000 
1,000 



ADDITIONAL 
PERSONS 

74r4gg 



6,800 
10,000 

6,500 
10,000 
200 

2,000 
25,000 
. 4,000 



2,000 



3,000 
4,500 
400 



Estimated by BHPr and Levine Associates after the workshop 
was concluded, based on notes taken during conference 
discussions. 
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NOTES TO EXHIBIT 1*1 



(Note: The abbreviations EHP and PEH refer to Environmental 
Health- Professionals and Professionals in Environmental Health). 

(1) Numbers derived from Group 1 Position Paper as follows: 

Total work force .in Airs 27,925 
Technicians: -10,150 



All Professionals: 17>775 = 18,000 
Bnv. Health Professionals: Epidemiologists 75 

Toxicologists 100 (1/2 of 200) 

Env. Engineers 2,000 
17^7''5 (PEH, EHP) Physicians 50 
- 2,2;"5 Sanitarians 50 

15,500 2,275 

:X 10% (Est. % EH prof, in group) + 1,550 



1,550 (includes portion of chemists) 3,825 = 4,006 (EHP) 
Other Professionals: 18,000 

- 4,000 

14,000 (PEH) 

(2) Number of operators derived from estimates of 1981 EPA Work- 
shop (p. 143). 

(3) Numbers derived frosn Group 1 Position Paper as follows: 

Total Work force in Hater: 186,000 
Technicians: - 60,000 
Operators: - 84,000 

All Professionals: 42,000 

Env. Health Professionals: Epidemiologists 100 

Tojf icologists 200 (1/2 of 400) 

42,000 Env. Engineers 1,000 

~ 4,300 Sanitarians 3,000 



37r700 4,300 
X 10% (includes portion of chemists) 3,770 



3,770 3,070 = 8,000 (EHP) 

Other Professionals: 42,000 

- 8,000 

34,000 (PEH) 
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(4) Technicians Include 85,000 Operators. Numbers derived from 

Group 1 Position Paper as follows: 
Total work force in Wastewater: 219,800 

Techniciahss •> 90,000 
Operators: - 85,000 

All Professionals: 44,800 

Bnv. Health Professionals: Epidemiologists 100 

Toxicologists 200 

44,800 EnV. Engineers 2,000 

" 4,300 Sanitarians 2,000 



40,500 4,300 
X 10% 4,050 



4,050 8,350 ^ 8,00f (BHP) 

Other Professionals: 44,800 

- 8,350 

36,450 = 36,000 (PEH) 



(5) Group Ill's paper states that the 198;7 supply is 50,000. 
This ret'ers to people, not PTE's. Assuming that about 20 
percent of their time is spent in hazardous materials man- 
agement gives a supply of 10,000. The majority are not EH 
Professionals; the estimated split is 300/9,700 (EHP/PEH). 

(6) Group IV's paper estimates a 1987 supply of 11,000. This 
reflects only COHN's and COHN eligibles. Estimated demand 
(29,000) includes all positions, regardless of credentials. 
The uncertified are considered "Other" professionals. 

(7) Group IV's paper provides estimates 1,200 as the 1987 fiilly 
qualified supply. The demand estimate (3,000) includes all 
positions regardless of qualifications. Uncredentialed 
practitioners are counted under "Other" professionals. 

(8) 26,000 supply of professionals based on a 1977 NIOSH report; 
arbitrarily split 50/50 into EH Professionals and "Other*. 
This is less than the "position paper value because we ex- 
clude OH physicians and nurses included in other categoriesf. 

(9) Assume 15 percent EH Professionals, 85 percent other profes- 
sionals, and an estimated. 2,000 rad. protection technicians 

(10) Professional totals from Group V Position Paper arbitrarily 
split 50/50 into EH Professionals and "Other", 

(11) These estimates by BHPr and Levine Assoc. were made after 
the workshop was concluded based on notes taken during the 
conference and do not appear in workgroup position papers. 
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2. WBLCOMB AMD OPEMIMG REMARKS 
PROM THE PUBLIC dEALTH SERVICE 

Faye 6. Abdellah 
Deputy Surgeon General and 
Chie£ Nurse 0££icer 



Good evening ladies and gentlemen. It is both r.n honor and 
a privilege, to be with you. It is especially refreshing to be 
with- environmental health specialists. 

I ^ring you greetings from our Surgeon General, Dr. C. 
Everett Koop and congratulations to Levine Associates and the 
IBureau oli Health Professions who planned this important workshop. 
The initlatiive that you are taking to focus on supply, demand and 
needs in the environmental health work force provides important 
leadership to our overall national aspirations in prevention. 
This evening I would like to share with you briefly the process 
by which the Public Health Service arrived at the national health 
objectives of 1990 and then specifically address how you as 
health professionals and environmental health specialists can 
help to achieve these objectives. The process of objective set- 
ting b^ars no relationship to the regulatory prvcess. It is 
clearly an effort to assess local and regional priorities, and 
capture local and regional opportunities. The objectives repre- 
sent a consensus rendering of what various experts around the 
country feelN ought to be achieved" if we as a nation devote our 
attention to certain outcomes. It is an effort to apply the man- 
agement by objectives process to the health field on a national 
scale. 

The motivating context for the objectives effort is influ- 
enced by the interplay of various biological, behavioral, envir- 
onmental and social risk factoks. It is this interplay that is 
so important. These factors can in turn be influenced by the 
dalivery of a variety of treatment services, health promotion 
services, health protection services, and other social services. 
The ability of a society to deliver those services is dependent 
upon the availability of appropriate intervention technology, the 
fiscal resources necessary ho pay for the services, and a. socie- 
tal willingness to commit -he resources to deliver the services. 
Research efforts are also Important in developing effective in- 
tervention technologies. At the heart of the scheme is the need 
for appropriate surveillance systems which can gather information 
about health status and risk factor prevalence and feed that in- 
formation back to affect the nature ,of service programs, societal 
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;§tti;tudes^and nprnisy and research and development activities. 

ISlh^-^^n°Lv^! is the weak link and I'm hoping that thi'J work-: 
.shop .will, -help to strengthen that. link. 

«^«r^^L^v! f®^®''^^ J®^®^' have„ been involved in a process 
oyer, the last several yearis which focused on assessing how the 

I?atlf T^n'"%''J7^^"'^^°^^^^^ PfWehced to improve health 

status. In 1970^ the report Healthy p eople* Tha ■gn KV,^^^ 

£2 environmental hazards. Of the 226 

health obaectives issued in the report, 57 (25 percent) are in 
the areas that will be considered at this workshop, specifically^ 

• Toxic agent and radiation control 

• Occupational safety and health 

• Accident prevention and injury control 

The recently issued Midcgucse Reviftw of the 1990 health ob- 
jectives shows some progress in achieving the objectives in 

r?L•^?^^"*'H^^^^^^• 20 objectivel: in toxic agenf anS 

radiation control, none have been achieved as yet, four are on 
ives there are no data to track progress for 16 pbject- 

4-<,,oo^^t^fnN^^° to. apply the management by objec- 

It^^ .ir^^^ ^"^^^^^ the health arena. The major categories 
in^rJt f ^"""l^ 9^ management by obje.ctives exercise 
iSvitfon 'nii'T^r/ productivity, marketing, and in- 

novation. Tne following table compares these catgories for busi- 
ness and health enterprises: 



Category of 
Objective 


Business 


Health 


Outcome 


Profits 


Reducing morbidity 
and mortality 


Strategy 


Product type 
and mix 


Risk factors that 
are targeted 


Productivity 


Labor and 
Capital Mix 


Scope of service 
provided 


Marketing 


Attitudes and 
awareness of 
clients 


Attitudes and awareness 
of public and 
professionals 


Innovation 


Product Improvement 


Surveillance evaluation 
and research efforts 
to enhance the effort 



Factors^ influencing health status are very susceptible to 
the management by objectives ef fotti Specifically, they include: 
activities uhdertakeh within service programs, the societal atti- 
tudes and :norms, the research, and development exercises, and the 
■surveillance activities. 

ihis brings to the current stage in the process. Now 
that the objectives for the national level have been agreed upon 
through this relatively elaborate process, we have moved into the 
implementation phase. And this, includes the Federal .efforts. 
Though the objectives which .were established were not Federal but 
riatiohaii- there is clearly a substantial amount that the Federal 
government can do to facilitate their achievement. 

The job of the Public Health Service has been to take re- 
spohsibility to involve sister agencies inside and outside the 
Depar4:ment of Health and Human Services in the identification, of 
those objectives which are important to Federal priorities, and 
to develop implementation plans for the Federal contribution to 
the objectives. 

In addition, an information tracking system is being estab- 
lished- to facilitate the monitoring of progress. This system 
will be automated, collecting relevant data from various sources 
around the countty, including the data systems of the National 
Center for Health Statistics and the Centers for Disease Control 
as well as individual surveys commissioned through such groups as 
the Association of State and Territorial Health Officials, and 
through opinion polls like those conducted by the Gallup and 
Harris companies. The system will focus on distilling the best 
data that we have available on the objectives, and keep a running 
account of those data. As one might suspect, the data issue is 
one of the most important components of this whole effort. One 
of the major obstacles is the fact that We don't have data avail- 
able for many objectives. 

.The ni^?rrPPfse Review makes amply clear that achieving the 
objectives for health protection requires large numbers of .iighly 
trained environmental health professionals. It is extremely 
important to know how many of these health professionals current- 
ly exist, how adequate this supply is in relation to demand, and 
what are the future demands and needs. 

Like the data gaps in tracking progress in meeting the 
health objectives, there are many data gaps in assessing the en- 
vironmental health work force. This is another concern of this 
workshop. It is clear then that you will address very timely and 
important issues in achieving the goals and objectives of the 
Surgeon General's initiative in protecting and improving the 
health of the American people. I wish you much success over the 
next three days in achieving your goals. 
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William Robinson 
Chief Medical Officer 
Health Resources and Services Administration 

i-^n«.,-'^r^^ ^v^' V ^^""^ chemical and physical agents po- 
tentially iiostile to human health are the most perplexina orob- 
lems faced by the environmental and occupationll health wo^^ 
#orce. The leading causes of death and disabilities are knoSn, 
or -strprigly suspected, to have chemical or physical agents as 
df.^nn^.^*^'°J°^^^^-Kf^°F"^^ Problems inherent in^he saf e^ use and 
ilTnirAf S^^^^^^^ are complex, and involve 

technical, political and social issues, it is estimated that 

Sfh^f" """^ 620,000 solid waste sites iocI?ed throughoS^ 

the .nation, many containing hazardous waste that pose significant 

^if ch^Sro^rS\^^^^*^^ environment. Production of sjn??e- 

tic chemicals has increased significantly and yet implementation 

k^oMedge?'^''^ measures lag "far behind research an^ 

var,-JS^^^°'''"-^''*'^i-^^^^*'5 complex and diverse, representing a 
oSnnii^ functions and skill requirements. OcSu- 

pational titles include, but are not limited, to, sanitarians 
environmental health .specialists, industrial hygienistsf en?i- 
scientists, chemists, hydrologists, occ^pat?ona!'ph?Ii- 
ciaris, occupational nurses and many others. To further illus- 
pSfllc HtaTt?s"/rv^' diversity and Interest in this subject',' "the 
Public Health Service has seven major organizations workina on 
envaronmental and occupational health issues. worKing on 

in 1-ast-ten years, the Bureau of Health Professions 

Health Resources and Services Administration has supported 

fost S2 0 ^,n^^•^^'°^^^^ environmental health totaling al- 
most ?2.0 million. These projects have covered such areas as 
P^iof.e^sional role delineations, development of self -asselsmen? 
^llrn^.^''^^'. examination development, development of se!?-paced 
illevance ""^and f^^^^ competency, a stpdy of curriculum 

ItrZu^ l'.^ ^ assessment of risk and the management of ha- 
l "»?*^^"alf- The Public Health Service has been concerned 

m^S^iJf ^^^^^^ "^^^y y^^^''^ ^^^^ without a legis?!- 

tive mandate from. Congress. 

^xist^'LillltrL-J^^^^''''^' ^^^^^^ ^""^ governments, there 

health maiip^.^o^iJ; ^^^h environmental 

tlllVi such as state health departments, state environ- 
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In the non-goverhmeritai sectotr there are numerous bodies 
devoted: to environmehtal issues institutions of higher educa- 
tionr professional credent! private industry arid 

numerous professional and technical associations. 

The multitude of. organizations and individuals^ is both a 
"sttehgth" and '•weakriessv"^ It is a double-edged sword. It is a 
{weakri^ss because, each orgahizatipn has its own philosophy, pro- 
gram vand political agenda, of represents a particular profession- 
alt iritetest. Higher educational institutioris are concerned with 
;acad^mtc preparation, and research^ Governmental agencies admin- 
ister laws arid fegulations thai often Vary across pplitical ju- 
fisdictioris. Privalte industry develops products or services for 
profit; and prof essiorial associatipris are devoted to representing 
their ^membership arid furtherance of the profession. All pf these 
motives are driven for positive purposes, but sometimes, these 
intef^^ts dp conflict. 

On the other hand, this diversity may be ypur greatest asset 
and strength. Hundreds of organizations and thousands of people 
wprk: in the field of environmental health. Rapid change can oc- 
cur if yoii can harness that strength and channel it to speak with 
-one unified Voice. Thit voice must spejak to identify specific 
problems iand. take action steps to resolve current issuesr identi- 
fy needed legislative changes at the Federal, state and local 
levels; and develop a short- and long-range strategy that is ac- 
ceptable, clear and defensible among all groups concerned with 
environmental health. Tough fiscal and policy decisions must be 
made throughout our society to reduce environmental health haz- 
ards . 

If you review the 1979 FXv^t Re port to Congress on Public 
^p^ CommuniLiiy Health Personnel and subsequent reports, you will 
find that .solid data are not available to present a clear picture 
of Tflanv of the issues that need1 to be addressed. In this work- 
shop, ^'e will focus oh the work force requirements, knowledge and 
skills reeded to perform various tasks and a clear definition of 
the functions performed by various environmental health person- 
nel. There are very limited data available to answer some of the 
most basic questions. Ppr example: 

• How many personnel are there in the various environmental 
health occupations? 

what are the rates of entry into these professions? 

• What are the rates of attrition from these professions? 

• Exactly what functions do environmental health personnel 
perform? 

• Where do environmental health personnel work? 
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* fofce- ^y^h ¥n°^hE^>?^^ development needs of the work 

. '^^^n in basic academic preparation and in 
^continuing, professional education? ^^^lon and in 

• And many other questions that need answers. 

ciAAr^^hK^yi^"^ f prums, workshops and conferences, it has been 
clear that the environmental work force is difficult to charac- 

coffee" drta.^"^^" °* analyzing tSiri"|fc"lt4o^ 

- The goal of this workshop is to brinq toaether evnAri-e rr.r> 

meft^V"o'ra"a\\'°^^? • ^'^'^^'-4^ organ izat%ns?'academ'?fr1ove^ 
rfPt ^r,^*^^^^^*'^^"^ private industry -o identify studies 
th^twill form a basis ^or analyzing current and future d em rnd 
and^requlrements of the environmental health work force and^?^ 
foster cppperative relationships for data collection that wif? 
characterize the work force accurately. We also hnnS Xll It^ 
stat/^«°§ will Sharpen the focus npVn ^-hej'e iBs'uei' a^d ^bt'l^at" 
local governments, educational institutions and profes- 

Sed'ucSr/and P^^^^^^ ^"^^^"9 ^ollfp 

?hi J^- f 1 practice issues. As you probably know 

this IS the era of "private, sector initiative.^ ^'^^^^o-^y "^^ow, 

r ^^Y? Obtained a copy of each of your papers to be present- 
ed. I will take them back to a meeting of the policy staff and 
discuss them with Dr. Sundwall and the people who reLrt ff h?^ 
in prd^r to be ready to receive the outc^me^in ?e?ms of vou? rJ- 
commendations- at the end of the workshop. ^ 

I hope that this workshop provides the proper settina anri 
environment to accomplish all of these purp^sll. ?^at is my 
challenge to you for the next three days. -^"at is my 
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Thoinas Hatch 
Director, Bureau of Health Professions 



You have heard tonight from all levels- of the Public Health 
Service. It is my pleasure to welcome you on behalf of the spon- 
soring agency of the workshop, the Bureau of Health Professions 
of the Health Resources and Services Administration, Public 
^Health Servic^. 

The Bureau .takes grieat pride in the extensive work that we 
do in the collection and analysis of workforce data to track the 
health field. Because of the size of the health industry, this 
is a ip-onumental task. At last' count there were approximately 
six to seven million people working in about 150 different health 
professions or occupationjj. The Bureau is currently engaged in 
extenlive work at the national lev^l with respect to the extent 
of shottages or surpluses of personnel in the health field. The 
most publicized of these is the apparent pversupply; of 
physicians. We have a considerable number of activities dealing 
with the issue, including Cbngressionally-mandated reports and 
advisory councils working to develop projections on the future 
supply of physicians. On the other side of the coin is the 
rather severe shortage of nurses in this country. The Department 
is very concerned' about the shortage and what will might happen 
in the future to the supply of nurses. 

The Bureau, which celebrated its 20th anniversary last 
month, has beer, involved in and concerned about envirohraental 
health issues since support for the training of personnel in 
public health through traineeships to students in environmental 
health and other public health disciplines was enacted. We've 
•Jbeen involved in that now for almost 30 years — I believe the 
^ first traineeships were awarded in 1956* Our support for 
traineeships for. environmental health students and other public 
health personnel peaked in 1979 when we were supporting as many 
as" 300 environmental health students both inside and outside of 
Schools 6f Public Health. At thfe same time, we provided, and 
continue to provide, basic operating support for Schools of 
Public Heaithi In addition to that, in the 1970's and early 
1980's, We provided curriculum development grants totaling about 
i/2 million each year. As Bili Robinson mentioned, over the past 
several years nearly $2 million has been invested in the devel- 
opment of role delineations, examination development and self - 
assessment instruments for environmental health specialists. 
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i.KL f thjt the central issue for this workshop be: 

«?aS-^ -'^^^rJ 55® continuing problems in the environment due to 
vfii'^fv ".ithi:K;e .workforce? .Problems in the workforce might 
.^tll^.- ° .^^t^Wal numbers, distribution, utilization, or pre- 
'Sivfo^V" those currently employed, in order to answer this 
-question, we must define and count the workforce, and evaluate in 
utl!i2%ior?r teirms of numbers, distribution and 

4-. ,.u^^« ^"''-^5" has attempted to do this in its biennial reports 
to tje Congress on the. status of health personnel. Environmental 
^^^^ has plagued lis with defini- 

H?S?L£^? ^ ^ack of data; The environmental health 

thisfe ^foblTm^s the poorest in the reports bece-.ise" of 

• ^he 1982 Pepggfc to CongrfiSR . provided an in-depth look at 
Environmental Health and Occupational Health. A copy of that 
^K^^K ^ packet. As you study it, please note page 145 

°^^he workforce ranging from 25,000 to 
600,0001 The 1984 .and_1986 reports have relatively little in° 
-formation- on environmental health. 

u ■ ^° share- with you a few of the problems that we 

sho'^n wfii kJ"^^^^?;"? ^^^^ ^"^^ report. I hope this work- 
shop^will begin to help us solve some of these problems. We have 
found no W9y to accurately separate those persons who work in 
environmental health from those in environmental protection and 
environmental managementi The large -t 600,000 or more -- esti- 
mates co^^ from surveys of engineers conducted by the Census 
Bureau, The majority of these personnel are engaged in "environ- 
SriH Protection" with only a. small percentage specifically in 
healtih. Our best estimate of the supply of environmental health 
professional personnel, is 109,000" as shown on the Exhibit 2.1. 

The adequacy of this workforce is an even harder question. 
The demand, requirements, and need information is based on pro- 
fessional judgment, anecdotal comments obtained at workshops and 
conferences, and c few surveys. They point to a serious defi- 
ciency in the workforce that deals with hazardous waste, water, 
and some areas of occupational health. 

. The Office of Technology Assessment, an Instrument of the 
Congress, reported that in their case stud ies of the Superfund 
there rs evidence of significant problems in, the quality of 
technical work". They concluded that "a shortage of experienced 
technical experts in several fields may explain a lack of quality 
per .rmance now and it may cause a major bottleneck in an expand- 
^° '^P®.'^fP"<3 program." They recommended that Congress fund 
education'and train ing programs. This is a good exair.ple of how 
anecdotal information is used for policy forn.ulation. 
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EXHIBIT 2.1: ESTIMATED NUMBER OF PROFESSIONALS EMPLOYED IN EN- 
VIRONMENTAL AND OCCUPATIONAL HEALTH BY SPECIALTY 
" CATEGORY, 1987 



Specialty Estimate 
Category Number 



Total 




Sanitarians 


20,000^ 


Industrial Hygienists 


11,0002 


Occupational Physicians 


3,000^ 


Occupational Nurses 


29,0003 


Occupational Safety and Health 
(Other than Industrial Hygienists 
and Medical) 


2fi,0003 


Other Scientists/Engineers 


20, 0004 



and other (e.g., faculty and 
researchers) 

not included above (air, water, 
hazardous waste, etc.) 



Source: Bureau of Health Professions, Public Health Professions 
Branch Staff Estimates, 1987. 

1 This estimate is- an ^informed guess" made by the National En- 
vironmental Health Association. 

2 The Industrial Hygiene estimate is another "informed guess" 
made by the American Industrial Hygiene Association. 

3 The estimates for occupational physicians, nurses and related 
personnel are based on surveys and are fairly reliable. 

4 This estimate is a gross approximation made by estimating how 
many engineers and scientists in environmental protection are 
actually working in environmental health. We guessed that the 
estimates of 135,000 based on Census surveys oE the 1970s have 
grown to 200,000 by 1987 and that environmental health consti- 
tuted at least 10% of this group. 
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•Several of the staff that prepared the reports to Congress 
are Jere at the workshop arid will be glad to go over the details 
of. these'e.stiinates with you during the next few days. They asked 
I"® to roake a suggestion to simplify your tasks during the work- 
■sl?op - keep in mind that the total environmental health workforce 
is rarger than that portion which requires basic occupational 
;prepar.ation in ^environmental health. The latter is probably ea- 
with and is the group in which the Bureau and the 
Public Healtn Service is most interested. 

- Let me close by saying that refining estimates of supply and 
requirements or evaluating the public health workforce by spe- 
cialty area -r air, water, food, hazardous waste - is even harder 
than determining the overall estimates of the total workforce as 
I discussed here. 

i wish you well in your efforts these next two days. Your 
task is a tough, but important one. Good luck. Thank you. 



35 

49 



3. KBTMOTB ADDRESS 

Evaluating the Environmental Health Work Force 

By 

Larry Gordon 

Secretary, New Mexico Health and Environment Department 

I have been especially interested in the planning and de- 
velopment of this workshop. The need to come to grips with the 
nature, numbers and requirements of the environmental health work 
force is .long overdue. 

I cannot begin to discuss the environmental work force with- 
out recalling my first job as an entry level county sanitarian. 
1 really didn't know what a sanitarian was. I was put to work 
at $255" per month after .Being given two days ori.entation with 
another sanitarian and being provided with inspection pads, a 
clip board and a thermometer. As I went to my appointed rounds, 
I frequently wondered what I would tell someone if they asked 
what I did and could only come to the conclusion that I "inspect- 
ed. " This was probably not an unusual state of affairs for a 
sanitarian in 1950. 

I will refrain from dealing with any specific professional 
group such as sanitarians .or engijneers in this paper and use the 
opportunity to discuss the field of environmental health. A num- 
ber .of definitions have beerk utilized for various conferences and 
publications, but I have no trouble in utilizing the definition 
which the staff for this workshop has selected. This ^ef inition 
of environmental health, reads as follows: "The systematic devel- 
o^.nent, prctnotion and conduct of measures which modify or other- 
wise cortrol tiose external physical factors in the indoor and 
outdoor environment which might cause illness, disability or dis- 
comfort through interaction with the human system. This includes 
not only health and safety factors, bat n^o aesthetica.lly desir- 
able conditions in accordance with commu.. .Ly demands and expecta- 
tions." 

> The field of environmental health includes such programs as 
water quality, air quaU'^y, radiation protection, occupational 
health and saf^^aty, food and milk protection, noise pollution 
control, hazardous material management, housing conservation and 
rehabilitation, solid waste management, water s"pply protection, 
insect and rodent control, and institutional environmental 
health, and i:^ci.eational area health and safety. All of these 
program areas have a health goal as a minimum, although they may 
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also address quality of life factors. Personnel are involved In 
S?±f°^^''^Mr inspection, standards development ' resefrch 
of '^^^ assessment and biostltistics. aU 

o£ these measures are part of the previously quoted definition of 
environmental health which modify br otherwLl control factors in 
n5of!«i'^""*^"'' '^^^''^ ^"^Pi"9^ °" human health. A wide viriejy of 
llfitlJ^u ^" ,«^^«Ptial to this effort, including natural Li- 
Uc- h/.'i ?h^^^°?^ scientists, medical scientists, attorneys, pSb- 
lie health professionals, planners, statisticians, meteorolo- 

In Ir'e'eslentf.f numerous' to mentibn. 

heaUh. ^^""^^^^ comprehensive field of environmental 

» ^^}^- ^" discussion, I find it necessary to note 

al hA°l?!;^ important distinction between the terms -environment! 
hLifh « "professionals in environmental 

health." Professionals such as geologists, engineers, biolo- 
gists, physicists, computer scientists, food technologists, cSeS- 

i?to\neys s?at7s^5nV.nrV^^^^^^ planners, economists, 

tlsts J^^'n,^nt i^K " ' epidemiologists, risk management scien- 
heaUh bnT fLS^^"^ «s^«"tial to the field of environmental 
o!nn»io rnK^ necessarily environmental health profes- 

Invironrn'.nJv^^ ffu Professionals in environmental health. 
Sn^^?T ^^f^^^ professionals, on the other hand, have been 
h^^r^K in the major components of environmental 

i^- \"^.^".^h^ Public health sciences of epidemiology 

SLr'S^^f ^°^h environmental health professionals aSd 
other professionals in environmental health are utilized at all 
levels of government as well as in academia, industry and c it izeJ 
groups. Most environmental health professionals are SodScts of 
hSa??H'^^^ Of public health'^or accredited ln?i?onSentaf 

UeJe tL'?^mos? °lf''o'. ^f^^^ f P"^'^" health. I firmJy be- 
iieve that most, if not all, environmental health professionals 
are produced by undergraduate and graduate programs leered iJedb? 

^^m.'lc^'^^h^^'' ^^"^ Health ^or 'the Nationfi Coun^ 
cil for the Accreditation of Environmental Health Curricula. 
L w?<f^°^'r^ are ^graduating personnel such as environmental 
scientists who may become professionals in environmental health 

only a fraction of the total can be very misleading, in lacJ 
?o >h^^f -.^^ Congrers, such data can even'ie damaging 

to the field. For exairple, the annual report of the Association 

on'ly'f oo'rt'ion'o'f'^S'^'"' ^""^'^ provides 'in fo\':rton"oS 

fr^L PO'^^^o" °! the environmental activities in states. I have 
eJoknd ?h^°fv«%^^"\^^ on numerous occasions to convince theHo 
expand the system beyond official health agencies with no suc- 
cess; but as an example, I will quote from a letter I wrotl^n 



37 



The National Public Health Personnel reporting System 
(NPHPRS) reports those programs within the jurisdiction 
of each state's designee to the Association of State 
and Territorial Health Officials (ASTHO) . Many, 
perhaps most, states have more than one health agency 
although only onfe may actually have the title of some- 
thing like ^state health department'. Inasmuch as each 
state's designee to ASTHO is usually the chief 
executive officer of the health agency bearing such a 
title, it is conceivable that more activities un- 
reported than are reported in some states. In my own 
state, for example, the official designee to ASTHO 
prior to 1978 was the Director of the Health Services 
Division. Inasmuch as the Health Services Division 
only has responsibility for personal health programs, 
all of New Mexico's programs relating to mental health, 
drug abuse, alcoholism, laboratories^ and environmental 
health were left unreported. In 1978 I recommended 
that the Secretary of the Health and Environment 
Department, rather than the Director of the Health 
Services Division, be the official representative to 
ASTHO. This had the effect of requiifing reporting not 
only of the Health Services Division, but also of our 
Environmental improvement Division, Health Planning and 
Development Division and Behavioral Health Services 
Division. The expenditures reported for New Moxico im- 
mediately increased five-fold by merely changing our 
representative to ASTHO, 

As you know, many (probably the majority) of states 
have created EPAs separate from the official state 
health agency. All of the programs administered by 
these EPAs are basic health programs and, perhaps more 
importantly, disease prevention programs. Similarly, I 
believe my department is the only health agency in the 
.nation operating a fully comprehensive occupational 
health and safety program. In most states, occupa- 
tional safety and health programs are administered by 
departments not bearing a title including the term 
health. 

Not only do the preceding situations place serious 
limitations on the expenditures and activities reported 
by NPHPRS, but also seriously skew the relative 
percentages of health expenditures and activities re- 
ported by NPHPRS, Ifis conceivable that some states 
may spend more for either environmental health or 
behavioral health outside the official state health 
agency than for personal health within the official 
state health agency. The amount of funding attributed 
to prevention might be significantly increased if these 
health activities were reported. 
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I^^^.^'F^P^nfi^^ attributes some 37 percent of environ- 
mental health program expenditures to consumer protec- 
tion and sanitation. If the health programs outside 
official, staje health agencies were reported, the 
leading expenditures would undoubtedly be air quality. 
thl?^h«?i^^ perhaps, waste management. Assuming 
r^^Li. • relationship between health program 

reporting and educational needs, expenditures and 
projections, the NPHPRS also would tend to skew these 
cigures. 

Other forces also seem to be at work to damage or retard thfe 
quality and supply of environmental health practitioners from 
schools of public health. One of these is the^ parochial attitude 

Wt^aoei^.°/«'^^ i'^"^'^ produ?rgradia?es''for 
ornml .^'^^^^ denying that environmental health pro- 

tv lco;ofv^''''ir ^"'"^^ pollution control, environmental qufli- 
a?e ti^n >?£.'i*.>f^°"^'' energy, labor or environmental protection 
lltstilX^^^^^^^^ ^-^^ w-^^ -t be in 



.^f^''u^'.uu°^^''^^^^^ ^'•^^^ increased expenditures 




Third, faculty in schools of public health as well as en- 
vironmental health programs outside schools of pub? ic heal ?h ITb 
frequently offering curricula with which they are personally com- 
fortable rather than addressing the priority need^ that a?e 
Sevlr'^ht^l^ '/.^."^^^ envi^onmenta'i reai?h*^4enciel 

curative offn^^^^^^ "® involved, not in prevention, but in 

•hS ofhir ^^^^''^^ t° solve problems created due to decisions made 
by other agencies or at other levels of government. Only when 
oriSS^M^'^'^^fi^^ agencies have professional personnel cVa£!S 
aUemlMvriLJfv'^^^i"^ i'^P^^ts °f land^use, 

tion tJ^ ?MM^i^if ®"f' transportation and resource consump- 
J^ii initial planning stages prior to the decision-making 
curftlv^^'^^h''''/^°""r^^^ H^^^^ preventive rather than 

h^JS K K "P,"''^^''''® t^°s« efforts must be emphasized 
^^iiiXn^i® ^^"^^"5 agencies. But even these 

DroM^c ^® ^"^^y effective until society can ameliorate 

problems of ignorance and poverty. 

r^,.«<=«!^i^'^^V several recent appointments of non-publig health 
Si^ff^i°;;^^^^fK^!^''^ department chairs of schools of public 
?hf ^^^^ 1?°"*® schools are more interested in pursuing 

the almighty research dollar than educating public health prarti- 
IrnlVf' .t^ an example of this trend, I qSote from a litter I 
wrote to the University of Michigan School of Public Health in 
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Obviously^ the new environmental health chair at the 
University of Michigan School of Public Health will not 
•only set the tone and affect the reputation of the en- 
vironmental program for many year''^ to cQme# but more 
importantly, will have a significant impact on the 
quality and quantity of environmental health leaders 
and programs providing service to the public in the 
United States and throughout the world. 

It is essential to note that, the chair must be above 
all, a visionary environmental health leader with a 
keen public health philosophy- More importantly than 
being a researcher, this leader must have the reputa- 
tion and experience necessary to attract faculty and 
students to whom serving people is a high priority. 
The chair must have the vision necessary to look to the 
future and insure curriculum and educational content 
appropriate to the people needs of the future. Hope- 
fully, the need for research funds will not outweigh 
these more important characteristics. 

Of equal or greater importance than scientific research 
ability, our environmental health leaders and your 
department chair should be extremely knowledgeable and 
effective in developing and implementing public policy, 
the political process and comprehensive management 
skills. Public health leaders must be able to trans- 
late the results of research into effective public 
policy at the Federal, state and/or local levels. 

I am increasingly concerned that schools of public 
health are more interested in faculty research than 
providing student education and community service, and 
ultimately insuring quality professionals, programs and 
public service by official agencies, industry and pro- 
fessional and voluntary groups. 

For many years, I was impressed and proud to observe 
that University of Michigan alumni held key leadership 
positions in public health throughout the world. These 
leaders in attendance at most ''ey national public 
health policy gatherings were disproportionately 
representative ot University of Michigan School of 
Public Health alumni. For many years. University of 
Michigan School of Public Health alumni practically 
monopolized leadership positions in national 
professional groups, such as the American Public Health 
Association. This situation has been deteriorating 
coincidentally with the increasing emphasis on research 
funds over the past few years. Educating tomorrow's 
lead er s has become secondary to grants, contracts, 
student enrollment numbers and faculty -s.ize. 
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Environmental health priorities of the future will con- 
•1^''°^?^®.^" pollution,, solid wastes, 

Jn^tt •P''°^c®'^5 toxicology, toxic chemicals, oc- 
•cupatronal safety and health, hazardous wastes, food 
p^otect^ion and water supplies. But to be more effect- 
rlthJ'AS''^^^^^- service and engaged in- a preventive 
It- than a curative mode, future leaders must have 
the requisite knowledge to effectively address the en- 
• Xff^^'J^w^J^^ health impacts of popuiatlori numbers, and 
an v^Jv?.*."- resource, consumption and co nservation, 
alternatiye energy resources, . land-u se and transporta - 
tion methodologies, 

knnw^^^"^;p®"l'i""'^^"^'^^ health graduates must have adequate 
°? public policy,, public health risk assessment, on^f- 
-benefit-ana-lysi-s~aTrd-th:npom-icarpH^ and b^'ablV to bridal 

hit ri?h>n^-^^-n'^^^"^*"*^^" ^^^^^^^ policy makers, rio 
I ^mu^'^Pr?^ or suggest that ^schools and programs have nbt 
Jems^fhH nr -^^ K^y^ ""^^^^^^ -significantly to meet changing prSC- 
niq^s ^nd' kSa?..' effectively utilize th, l.?es? ?ech. 

hea't^n'VoMi'rnl^^^ ^^^"^ Created by the changing environmental 
hej th-problems, changing societal values and expectations, 
dev^^S/nV ^^^^^^ priorities and the emergence and 
nr«!i?^ f ^7?^^ ^"^y environmental health programs, 

organizations and institutions. I have no doubt that students 
s2ad!^?^"fr "^-^^ knowledgeable and. mature than ever before! 
Students^re demanding educational relevancy to a greater extent 

o^?hf i''"^ this pressure continues to ha?e some effeSt 

on the educational curriculum. 

. ?° everyone that the complexity of the total 

environmental health delivery system is increasing; resultina in 
n!?ion'?i'T""l" for different types of personnel! lome re?og- 
?al ?^n ^l i^^^•*''' given to the premise that improved manage?- 
L%\t\''d^nv"ry\ys?er ^ °f enviror^en'tal 

changes in health problems which have been accompanied 
^Lf.T^^^ curriculum include decreases in communicable di- 
;^^?3or causes of death; the aging of our population with 
associated increases in a multitude of chronic dilefses; changing 

iith'thefr l^r^l '° V^'^'^IV- ^^""^^y' ^"^^l^i^S and 'nS?S?iS? 
tn^nn ^^/^h v*'!^^°''l health; and increased recogni- 

ht^^*- I ^ relationship between the environment and cancer, 
IhllK^'-T^^ ^^"^^^^ diseases. The increasing realiza?"^ 
Sfh!^^ best answer to public health problems lies in preventioS 

hllltf cur'ri^Sl'L?^"''""^ '° '^^^ ^"^^^ envfronmenta; 
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Erivironmental health person -power requirements include not 
only those working in and managing such programs, but also those 
academicians producing such person-power and those research sci- 
entists- developing the necessary health knowledge base. The 
spectrdiri of such personrpower ranges from inspectional level subr 
baccaraiireate personnel doing routine inspection and sampling 
through the baccalaureate, master and doctoral levels required 
for th^ more complex aspects of policy, management, research and 
education. 

Programmatic and academic efforts should be based on sound 
epidemiology and risk assessment. We should give greater consi- 
deration to priorities based on years of productive life lost 
rather than oh causes of death. Utilizing epi<3emiology or risk 
.asis.essment for public- health policy guidance would refocus futujce 
.programs to have the greatest impact on^ oyerall health status and 
environmental" quality. We would also learn that we should not be 
decreasing efforts on problems of the biological environment 
(such as food protection) , and that the reiju ired. add it ional em- 
phasis on problems of the chemical environment should not be at 
the expense of the biological environment. These are issues 
which aire still of importance when utilizing the tools of epide- 
miology and risk assessment for focusing environmental health 
poi icy . 

Arguments about the need for specialists vs. general ists are 
nonproductive and inane. Both are needed now and in the^ future. 
The generalist is perhaps more suited for management, while spe- 
cialists are essential for the various specialized branches of 
environmental health. 

There continues to be, a gap between town and gown. While 
some environmental health educational programs and operating pro- 
grams have excellent, continuing communication, many still oper- 
ate in comparative vacuums. Town and gown work best together 
through organized mechanisms rather than leaving communication to 
chance and personalities. 

The career heights to which professionals in environmental 
health and environmental health professionals may aspire are as 
great as the individual's capabilities and desires. While it was 
once assumed there was a career ceiling over professionals in 
environmental health, time and experience have proven that indi- 
vidual capabilities equal those in other prof ejssions. There is a 
solid record of achievement in government, academia, industry, 
professional organizations and community service. There are 
directors of health, directors of environmental health agencies, 
prbfessbrsv deans^ industry and association executives and vari- 
ous other managerial and executive capacities listed within the 
ranks of environmental health personnel. Environmental quality 
is an important goal in our society, and protecting human health 
is an essential component of that goal. Capable environmental 
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health personnel are necessary to achieve that goal. As a pro- 
fession, we need riot take a back seat to any other group. Any 
question of "capabilities comes from negative attitudes rather 
thari from the lack of expertise or the need for same. Environ- 
mental health personnel must realize their value and continue to 
aspire and achieve and be proud of their part in insuring a 
quality environment. Appropriately educated personnel will not 
insure resolution of all environmental health problems, but cer- 
tainly resolution will be impossible without them. 

_ The expertise gathered here will offer important recommenda- 
tions and contributions to the issue of evaluating the environ- 
mental health work force. These contributions will be of great 
significance to all involved in education and utilizing environ- 
mental health personnel. The next few days will be informative 
and~exc it ing-for - air -of~us; — - - . - 
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4. SUMMARY OP COMNISSIONBD PAPERS 



Papers on the ten topic areas were commissioned from thir- 
teen authors. The paper oh Institutional Safety and Health and 
Radiplqgical Health was written by two authors, while three 
authors wrote the Academician paper. In addition to writing the 
papers, the authors presented their highlights at the workshop. 
Below,. are .summaries of the papers, the authors' presentations, 
and key points raised dur ing: the question and answer periods 
which followed the presentations at the workshop. The complete 
papers are ava^lr^ble on request. 



4.1 AIR 

"Assessment of Work force Needs and Issues; Air Pollution 

and Noise Programs" by Ray Mohr, Air Pollution Control Division, 

Colorado- Depart:nent of Health. 

The work force in Air is concerned with three primary pro- 
gram areas: (1) mobile source air pollution control, usually 
automobiiies; (2) stationary source, or industrial, air pollution 
control; (3) the collection of data to provide the technical sup- 
p6r-fe-necessary for the first two areas. The large majority (80 
percent) of workers in the field hold professional, technical or 
managerial positions. These include air scientists, engineers 
and" technicians. Recently, agencies involved in air pollution 
cpntrol have employed other types of personnel, including epide- 
miologists, toxicolog ists, planners, statisticians and econo- 
mists. It was suggested that in some states, epidemiologists and 
toxicplogists are becoming increasingly involved in the estab- 
lishment of standards; once the standards are set, engineers de- 
sigh the means to meet those standards. 

The basic requirements for practice vary among the three 
primary classifications. Air scientists, who perform analyses 
and are involved in research and investigations, are usually re- 
quired' to hold a baccalaureate degree in a science — biology, 
environmental health, meteorology, industrial hygiene, or public 
health. A graduate degree is required for research positions. 
Air engineers perform air monitoring and inspection activities 
and; are required to hold a baccalaureate degree in engineering. 
Continued employment may require the Practicing Engineer (P.E.) 
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credential. Add itiphally, it was suggested that an increasing 
huinber of employers are requiring engineers to hold master de- 
grees. Air technicians are responsible for the day-to-day opera- 
tion of sampling and testing, equipment and are required to have a 
high school diploma and some technical experience. In some 
cases,, a ;two year technical education may be required. 

Because of the lack of literature on the subject, the author 
ppntacted the Air Pollution Control Association, the Environment- 
al Protection Agency, and several states to obtain information on 
th^ "work force in Air. in addition, he conducted personal inter- 
views and a telephone survey of air pollution control agencies. 
Based on the results, he estimated that there are between 6,000 
and 7,000 ehy ironmental health personnel specializing in air pol- 
lution control in the public sector. Of these, 22 percent are 
engineers, 34 percent scientists, and 40 percent technicians. 

The remainder are managerial and suppor.t.. staff .Questions- were 

raised concerning, this estimate of the work forcei Estimates 
developed at conferences of the EPA were somewhat larger than the 
6^7>000 figure; however, those included the private sector. In 
addition, since membership in the Air Pollution Control Associa- 
tion is approximately 6-7,000, the total work force must be 
greater* It was suggested that the entire environmental health 
work force, in air may be in the range of 20,000 - 26,000. 

The primary forces which have affected the work force in 
this field are: 

o Resource allocation to state air agencies under Section 
105 of the Clean Air Act; 

6 State and local legislative and budget processes; and, 

o Training and development support consistently applied to 
state and local agencies from the Federal government. 

The major environmental health work force issues in Air are 
recruiting and training. Almost 90 percent of the agencies con- 
tacted by the author indicated that they were having difficulty 
recruiting qualified personnel. This was attributed to the agen- 
cies' inability to offer competitive salaries and to affirmative 
action guidelines. Training, for new personnel and continuing 
education for existing personnel is greatly needed. When the EPA 
was established in 1970 and the Cleau Air Act Amendments were 
first passed, the EPA offered a. complete training .program in Air. 
That program has almost disappeared, being replacec by self-study 
courses and the use of colleges and universities as area training 
centers. However, Both the amount of funds awarded to the states 
by the EPA and t^e amount directed to training have been curtail- 
ed. The courses still available are sporadic and do not address 
the new areas of concern in the field, such as air toxins. These 
new :ar,eas- are creating significant work force needs. 
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, 'Hbise/control programs are small .and relatively new. The 
National Envirronmentai Poiicy Act of 1970 required ?*Gsessments of 
the impacts "oiE npise>, while the Noise Control Act of 1972 gave 
th6 EPA^t to set noise standards; There are two primary 

pQCUpatiorial groups in this field. The noise engineer, whose 
duties are usually combined with other programs in air pollution 
or r^adiationv ^ 4 a baccalaureate degree in civ- 

il, mechanical, ae,ronautical or acoustical engineering. The 
noise spec ialistr who undertakes environmental studies, enforce- 
ment or public education activities, i^ usUailly required to hold 
a coll eg Due to a lack of available data, the author was 

unable to estimate the size of the work force in this field. 

EPA furiding for programs in noise control ended by 1984; 
therefore, many states eliminated their programs at that time. 
There are probably significant work force arid training needs; 
however, there is insufficient information available to determine 
the extent of those needs. 

4 • 2 WATER AND WASTEWATER 

"Generial Environmental Health Professional: Water" by John 
Bi Conway, Associate Director, Graduate School of jPublir Health, 
San Diego State University. 

The environmental health work force in water is concerned 
with water quality and water supply in the areas of: potable 
water, domestic water, recreational water and wastewater. In 
add it ion t state and local government agencies, personnel are 
employed by industry, consulting firms, academic institutions, 
and Federa]^ agencies such as the ^EPA, the Department of Labor and 
the National Park Service. " 

Personnel in the work force fall into three primary categor- 
ies.. Environmental health technicians collect samples, and per- 
form supervised laboratory activities. They are required to have 
a high school diploma and two years of either technical training 
or general college courses. Environmental health professionals, 
or sanitarians, inspect systems and perform other water sanita- 
tion activities. They are usually generalists and are required 
to hold, a bachelors degree in environmental health, any of the 
sciences or engineering. Specialized environmental health pro- 
fessionals or scientists includes biologists, chemists, engin- 
eers, epidemiologists, environmental toxicologists, geologists, 
and others. They are required to hold bachelors degrees in their 
specialty areas. Some spebialties, such as epidemiology, hazard- 
ous waste, and toxicology, require graduate training. In addi- 
tion^ other professionals involved in water activities are man- 
agement and administrative, personnel such as attorneys/ planners 
and policy makers. Some position^ in the field require creden- 
tiailng in the form of licensure/ registration* or certification. 
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Numerous academic institutions have programs in this field. 
There are 24 graduate Schools of public health with approximately 
400 6ew .'Students per year in masters' ahd doctoral programs in 
envlroijmental or pcicupational health. An estimated five to ten 
percent of these specialize in water* There are 23 undergraduate 
and: four graduate prpgtamss in environmental health accredited by 
the National Acbreditatiori Council for Environmental Health Cur- 
ricula. Of the 1>500 tp= 2/000 students in these programs, rough- 
ly 100 are interested in water-related fields. In addition,- 
there are many coll'i^ge and university programs in environmental 
health or envirohmehtal science that are not accredited but which 
graduate practitioners in the water field. The same holds true 
for accredited programs in engineering, biology, and other areas. 

The author estimated the supply of water quality profession- 
als by first approximating the number in the state of California 
and then extrapolating it to the United States as a whole. Based 
on data from the Chief, df Local Environmental Health Programs and 
the Regional Water Quality Control Board, he determined that 
there were 600 full-time equivalent professionals employed at the 
state and local government level in California, To this figure 
he added individuals employed by water and wastewater treatment 
plants^ consulting firms and the Federal government for a total 
of 1,000 practitioners. Since California has the largest popular- 
tipn of any state, the author took half of this number and multi- 
plied by 50 states for an estimate of 25,000 water quality and 
water supply practitioners. 

Although demand in the field should remain relatively con- 
stant overall, there are shortages of personnel in selected 
areas. Practitioners with toxicological backgrounds who under- 
stand chemical reactions are in demand, as are those trained in 
hazardpus waste and health risk management. At this time, these 
practitioners are trained on-the-job due to the lack of training 
in critical water skill areas by academic institutions. More 
highly skilled sanitary engineers, hydrogeologists and soil sci- 
entists will also be in demand in the future. In addition, prac- 
titioners should be specialists in such areas as epidemiology, 
aquatic biology or hazardous waste, rather than generalists, in 
ol-der to meet the changes in the water area. A team which in- 
cludes an engineer, toxicologist and epidemiologist will be best 
able to meet these demands. This will make it difficult for 
small local health departments to have the personnel necessary 
for water quality surveillance and it is doubtful that state 
agencies will be able to assume the responsibility. 
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4.3 HILK/FPQD 

•The General Environmental Health Professional in^ Milk and 
Pood: 5rotection- by Ci Dee Clingman^ Vice President for Quality 
Controls ^General Mills Restaurants, 

.Pood supply protection was. one of the ejarliest functions of 
the sahi'tarian. Because of the complexity and diversity of the 
worid!s food puppiyr this fuhctioa has global implications. Milk 
sanitarians are concerned vith the protection of the product from 
its soiircer through production^, to the consumer. The inspection 
of . pasteurization, and post -pasteurization processes are of par- 
ticular importance. . Unrike professionals in the milk area who 
are involved from the ppint of productionV those engaged in food 
projection are usually concerned with the safety the food sup- 
fPly only after it reaches the .processor or retailer. 

Environmental health prof esisionals in areas such as air and 
water pollution control also affect the milk and food supply; 
howeyerr this paper focused only oa practitioners primarily in- 
terested in miik and/or food and primarily engaged in inspectioh- 
ai activities. Although ii? any types of practitioners> including 
planners and :managersy work in the fifild,. sanitarians, are the 
most prevalent. The majority are employed by state or local 
health departments, pthiers work for industry, academic institu- 
tiphsf and the P<*deral government. In recent years, due to the 
consolidation of uhe milk industry and lack of financial support, 
milk programs have shifted from local to state agencies. However, 
state support of food programs has been reduced so that they now 
must be supported more extensively by local health departments. 

Prior to 1955, the majority of ^practitioners in the f.ield 
were political appointees and had little or no education or ex- 
perience in the area. Now the majority of agencies and indus- 
tries require a baccalaureate degree for entry-level positions. 
In the milk Industry, experience often substitutes for a college 
degree. A master's degree is usually required for supervisory 
positions. Registration requirements for sanitarians vary consi- 
derably among the states. As of 1984, 34 states required sani- 
tarians to become registered in order to practice in the state; 
16 states had no education or experience requirements. 

The author estimated the size of the work force in milk and 
food protection to be between 13,500 and 14,200 full-time equiva- 
lent practitioners. His estimate is based on the assumption 
that,, on the average., each of the 2,700 local and state health 
agencies in the United States employs four food and one milk san- 
itarian for a total of 13,500 individuals. In addition, he as- 
sumed that industry employs five percent or 200 of this number. 
The author assumed a three percent growth rate and five percent 
turnover rate to estimate that 1,200 new practitioners were need- 
ed each, year. There appears to be an adequate supply of person- 
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in .the area. However, the supply of individuals with degrees 
+!^:t",^^'^onn»ental health is significantly less than the demand, 
?F^#i|^i^^?i®?s with these degrees are more likaly to be found in 
induftry' becaiis^^ salaries. Due to salary structures 

»^e;^«ctio^^^^ mlljc and food programs, the demand 

f9f ;P.?fptitioaers has decreased in state aiid local governments 
but has increased in industry. Therefore, we often find that the 
regulatory level enyirohmental heeilth personnel are less quali- 
fied and less educated" than the people they are regulating. 

Overall, demand in the field is expected to rise because of 
.4n?f easing, complexity of the food supply, the growing intern- 
al iz?tlpppf th^ supply, and the emergence of new safety concerns 
regarding, biological hazards. A question was raised concerning 
the: issue of chemical cpntamination of the milk and food supply. 
Chemicals are often used in food production or protection for 
aesthetics and cannot, ther,ef ore, be easily banned. These is- 
sues have resulted in a" demand for more specialized training as 
the "gerie rails t" is no ionger able to adequately manage food and 
inllk programs; However, training in the area is not readily 
available, it was suggested^ that a "Pood Protection Academy" be 
established to provide Complete coursework, particuiarly in food 
protection. Other issues that impact the work force, in addition 
to salary inequities at. the state and local level, are a lack of 
upweird^mpbili'ty and the absence of a recognition system. 



4.4 LAND USE PLANKING AND MANAGEMENT 

"Work force Status and Outlook in Environmental Health Land 
Ose Planning and Management: The California Experience" by 
Richard Roberts, Director, San Bernardino County Department of 
Environmental Health Services, with assistance from Pau] Ryan and 
Clifford Williams of his stsf f . 

Environmental land use planning and management practitioners 
were defi^ned as "professionals qualified by education and experi- 
ence to review land use proposals for the purpose of assessing 
enviripnmental impacts and evaluating health risks, and recommend 
actions that will protect the public from exposure to disease and 
other -health and safety hazards; and, to protect the environwent 
from degradation." Practitioners must coordinate a comprehensive 
multidisciplinary solution to complex development, growth and 
infrastructure problems as well as those related to such current 
issues as industrial facility siting, landfills, or solid and 
hazardous waste disposal facilities. Workshop participants sug- 
gested that professionals in this area are those that facilitate 
and coordinate activities rather than those that do the actual 
planning. This is hot necessarily the case with smaller local 
agencies. The large majority of practitioners work at the local 
level, although there is substantial information exchange between 
the private sector and state and Federal agencies. 
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The work force in this area is compared primarily of sani- 
tarians or environmental Health scientists, engineers, and plan- 
ners. The entry level academic standard is usually a baccalau- 
ceaite degree in environmental health or basic science, geography, 
urbart planning, or engineering. . For the most part, at .least four 
years, cf, experience are necessary in order for a practitioner to 
become proficient in the field. California has registration pro- 
grams for both the sanitarian and engineer to ensure minimum edu- 
cation/ (experience arid training- requirements. There is no re- 
quired credentialing program for planners in the state. 

The author estimated the supply of land use planning and 
management professionals in California based on information from 
the State Department of Health Services, the State Board of 
Engineiers, and the California chapter of the American Planning 
Association, He estimated that there were a total of 250 public 
sector practitioners in California, with an additional 250 in the 
private sector. Extrapolating this to the rest of the country, 
based, on the fact that about 10 percent of the population resides 
in California, gives ian upper estimate of, 5000 practitioners na- 
tionwide. As California legislation in this area is different 
from that in the/majority of states, a lower estimate of 3000 
practitioners nationally may be more accurate. 

A questionnaire was distributed to land use planning and 
management professionals through the Association of Environmental 
Professionals and the Center for Environmental Intern Programs, 
Inci to determine the adequacy of the work force. Approximately 
half the respondents worked in the public sector and half in the 
private sector. It was felt that there was a minor shortage of 
personnel. Private sector respondents were more likely to think 
that supply and demand would increase in the future than those in 
the public sector due to the general public's growing interest in 
hazardous waste facilities and waste-to-energy projects. 

The respondents felt that certain key functions were cur- 
rently not being performed by practitioners in the field and that 
there was a lack of understanding of environmental regulatory 
programs, interface between the scientific community and practi- 
tioners, ground water contamination and hazardous materials as- 
sessment and mitigation studies, and implementation and compli- 
ance activity for mandated programs. These problems are related 
to a Shortage of qualified individuals and to educational needs. 
The most significant educational issues concern a lack of prac- 
tical knowledge by entrants and the need for greater interdisci- 
plinary education. A solution would be a combination of educa- 
tion and field work, or internships. 

The author recommended that environmental health science be 
linked with environmental studies programs at the university lev- 
el. In addition, he suggested that the Association of Environ- 
;mental Professionals, the National Environmental Health Associ- 
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atlon and the American Planning Association be linked to further 
study this area, establish a national clearinghouse for work 
force data, and establish a credentiallng mechanism. 

In response to a question at the workshop, the author said 
he preferred to hire a good generallsfc in environmental health. 
He then spends six months training the person to meet agency 
needs. This system has reportedly worked well for his agency. 



4.5 OCCUFA7I0NA.L SAPBTT AMD HEALTH 

X. "n y^^^ Occupational Health Manpower: Present and 
suture" by David Praser, Department of Environmental Sciences and 
Engineering, University of North Carolina, Chapel Hill. 

Thl9 area differs from mahy in environmental health in that 
employers are well Identified. Practitioners are trained in en- 
gineering or the sciences, but only those with a haalth focus are 
included in the environmental health work force. This definition 
includes industrial hygienists, occupation.,! health physicians, 
occupational health, nurses, and- occupational safety practition- 
ers. This paper focus'ed primarily on the industrial hygienist. 

The responsibility for injuries and illnesses in the work- 
^i^f! f ^i*^®^ placed on the employer in 1911 with the enactment 
Of the first workmans compensation laws. This responsibility has 

emphasized with the Occupational Safety and Health Act of 
1970 and the Hazard Communication Act. Recently, Congress passed 
legislation requiring employers to inform employees of potential- 
ly hazardous exposures. Occupational physicians and nurses were 
first employed by industry to address these needs and reduce li- 
ability costs. As it became evident that the solution may often 
be preventive rather than curative, the skills of industrial hy- 
gienists and occupational safety practitioners were sought. 

Although in the past almost any employee might be assigned 
the role of industrial hygienist regardless of background or 
training, in recent years steps have been taken to ensure a qual- 
ified work force. The American Board of Industrial Hygiene cer- 
tifies' practitioners by examination. Five years of creditable 
experience, is usually required, although graduate education can 
be substituted. It is expected that, because of increased liti- 
gation in the field and an increased employer sensitivity, certi- 
fication will become required for practice in the field. 

There are approximately 40 educational institutions offering 
formal training in industrial hygiene. Of these, 27 have been 
awarded training grants by the National Institute of Occupational 
Safe.ty and Health (NIOSH) to establish or maintain educational 
programs. Another 14 are parts of Educational Resource Centers 
supported by NIOSH to provide training in the four core disci- 
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plines oi occupational safety and health. In 1986, the Educa- 
tional Resource Centers enrolled 544 students in industrial hy-- 
giene programs* An additional 113 students were enrolled in the 
27 programs with NIOSH training grant support* These programs 
graduated a total of 171 students, with 225 graduates expected in 
1987* The Educational Resource Centers produced fewer graduates 
in the other disciplines: 63 in Occupational Medicine, 61 in 
Occupational Nursing, and 29 in Safety. Data are not available 
on the remaining industrial hygiene programs. However, the 
author estimates that they graduate fewer than 50 students each 
year. NIOSH requires that the programs it supports maintain cer- 
tain standards. Currently, however, there are no national stand- 
ards for all training programs in the field. The American Indus- 
trial Hygiene Association (AIHA), though is moving to develop an 
accreditation board for programs in industrial hygiene. 

In estimating the supply of industrial hygienists, the 
author made the assumption that the 8,000 members of AIHA repre- 
sented 80 percent of the work force in the field, for a total of 
10,000 individuals. AlflA confirmed this figure in their own es- 
timates of the work force based on membership in its local sec- 
tions and in the American Conference of Governmental Industrial 
Hygienists. Recent growtl\ rates in the field suggest that the 
industrial hygienist supply might increase to 11,500 - 12,500 by 
1990. As the supply ot and demand for industrial hygienists are 
sensitive to political and economic factors and to the prolifera- 
tion of legislation in the area, it is expected that the need for 
industrial hygienists will continue to increase. It is clear 
that educational programs will require increased Federal support 
in order to meet this need. 



4.6 HAZARDOUS MATERIALS 

"Work force Status and Outlook in Hazardous Materials 
Management" by Richard L. Wade, Executive Vice President, Med-Tox 
and Associates, Inc. 

Hazardous materials management is defined as the control of 
potentially hazardous materials from "the point of extraction of 
raw products to their elemental destruction, transformation into 
non-hazardous materials or disposal in controlled facilities." 
The field is regulation-driven in that many steps are taken in 
order to comply with government regulations and to protect busi- 
nesses from liability. At the Federal level, regulations Include 
those implementing the Safe« Drinking Water Act, the Hazardous and 
Solid Waste Act, the Resource Conservation and Recovery Act, and 
the Super fund. 

The responsibilities of practitioners in this field vary 
among employers. Those employed by the public sector ane re- 
quired to have skills related to regulation interpretation, pro- 
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gram administration, monitoring, standard and criteria develop- 
ment, and general understanding of treatment options. Practi- 
tioners in the private sector need less knowledge of the regula- 
tory process but, instead, are required to have strong skills in 
engineering, treatment technology design, and some business 
training, in other words, the public sector needs scientists 
whereas the private sector needs engineers. 

Many professional job categories are found in hazardous ma- 
terial management. These include industrial hygiene, chemical 
engineering, environmental engineering, toxicology, geohydrology, 
and quality assurance/quality control. The author stated that a 

2f?Kf?°"fu"*^^u^'\^^-'-^'i"^'?^5®"*®"^ specialist is not necessary. 

\: u 1 t*^® skills of the practitioners listed above must be 
matched to the needs of individual businesses or government agen- 
cies. Per the most part, employers hire new industrial hygiene 
or engineering graduates and then train them specifically for 
work in hazardous materials. However, core curricula in hazard- 
ous materials at the graduate level as well as specialized two to 
five day training courses are required to ensure a qualified work • 
force. The Superfund Amendments set aside $10 million for devel- 
oping these much needed training programs. It was suggested that 
a. catalog of training courses be developed to aid employers in 
locating available courses in specialized areas. 

There is little or no quantitative information on the work 
force in hazardous materials management. The author estimates 
that there are currently 40,000 - 70,000 professionals in the 
field. Approximately 40 percent of these are employed by govern- 
ment agencies with the remainder in the private sector. The 
average large company employees 3.4 staff to control hazardous 
materials. Based on the results of a Region IV survey, the ap- 
proximately 100,000 large private firms in the U.S. would create 
a estimated demand by 1990 for 42,000 hazardous materials manage- 
ment professionals. The EPA estimated that manpower needs may 
rise from under 4,000 in 1985 to 21,000 by 1995 for the clean up 
of uncontrolled sites. 



4.7 institotions/rAdiolocical health 

4.7.1 Institutional safety anri Realty 

"Environmental Health Work force Demands: The Institutional 
Environmental Health Scientist" by Joe E. Beck, Director, Envi- 
ronmental Health Program, Western Carolina University. 

Institutional environmental health scientists are educated 
in the sciences and trained in the health implications' of the 
environment in order to control the physical, biological, and 
chemical hazards to human health in institutional settings. 
These professionals are employed "in-house" by schools, hospi- 
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tals, jails, day care facilities^ and other similar institutions. 
Individuals employed by state or local health departments to pev- 
form routine nursing home or other inspections are not incluoed ' 
in this practitioner category. The need for professionals in 
this field was created in part by the reaction of the insurance 
industry to the bankruptcy of several national corporations re- 
cently because of environmental problems. 

Various specialists are employed in this field, including 
safety officers, industrial hygienists, infection control mana- 
gers, laboratory safety specialists, hazardous waste managers, 
and biohazard control officers. Larger institutions may employ a 
wide range of these specialists; however, most institutions are 
unable to afford specialists and require a generalist with some 
skills in these areas who can set up and manage a comprehensive 
program to ensure health and safety. 

A broad-based interdisciplinary education at the baccalaure- 
ate level is required for entry in this field. Coursework should 
include toxicology, epidemiology, injury control principles, haz- 
ardous materials management, and program/project administration. 
Currently, only the twenty-three undergraduate' and four graduate 
programs accredited by the National Accreditation Council for 
Environmental Health Curricula and the 24 accredited Schools of 
Public Health can be verified as meeting minimum educational 
standards for training in institutional safety and health. Con- 
tinuing education is particularly important as an individual 
moves from a specialist to a generalist manager role. It should 
include courses to increase competency in environmental health 
and multidimensional courses to meet the specific need5 of the 
institution. The author felt that five years of experience. In- 
cluding a year each in supervision and administration is 
necessary because of the' complexity of the field. There is 
currently no credentialing program specific to institutional 
safety and health. However, three associations, NEHA, the 
American Academy of Sanitarians, and the Society of Environmental 
Health Scientists, credential generalists in environmental 
health. 

The author estimates that 10,000 to 12,000 professionals are 
currently in demand in this field. Many of these positions are 
now filled by persons witholit a proper educational background or 
comprehensive training. Need was estimated based on the institu- 
tional settings. Each of the nation^s 2442 schools systems, 2500 
higher education institutions, 7000 acute care facilities, 350 
Federal and state correctional facilities, and 2400 county-wide 
institutions is felt to ne^ad at least one institutional safety 
and health professional. Larger facilities or systems would, of 
course, require more positions. Thus, current need is estimated 
to be at least 15,000. 
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Current demand for institutional environmental health sci- 
entists can only .be met at the expense of employers in other 
areas unless educatipnkl programs can prispare an increased number 
of individuals. The author recommended that training be provided 
t.o. bf.ing tho^e cu£rintly employed in the field "up to par". In 
addition, enrollment in programs, at the undergraduate and gradur- 
ate levels must be encouraged. Federal funds are required for 
this. In addition, role models for a comprehensive institutional 
safety and health program should be developed. 

4.7.2 Radiolog ical Health 

"Work force Status arid Outlook for Radiological Health. Per- 
sonnel" by H. Harold Lehman, Center for Devices and Radiological 
Health, Fpod and Drug Administration, U.S. Public Health Service. 
Presented at the conference by Leo Snyder of the Public Health 
Service . 

Radiological health is concerned primarily with the harmful 
aspects of and unnecessary exposures to ionizing forms, of radia- 
tion. The majority of professionals, in the field are health phy- 
sicists; thus, the paper focused on this group. Health physi- 
cists are employed by Federal agencies, including the Nuclear 
Regulatory Commission,- Departmeht, of Energy, and the Food and 
Drug Administration; state health departments or environmental 
control agencies; universities, hospitals and medical centers, 
and various industrial facilities, including nuclear power 
plants. The nuclear power industry employs the greatest percent- 
age of practitioners. 

Practice in radiological health usually requires basic edu- 
cation in the physical sciences. Other disciplines include pub- 
lic health, engineering, biology., chemistry, electronics, and 
medicine. For practitioners involved in food or water sampling 
and analysis activities, a broader background in environmental 
health is required. In order to be certified by the American 
Board of Health Physicists, health physicists must hold a bacca- 
laureate degree in physical science or engineering and must have 
six-years- of experience in health physics. Employment by state 
agencies usually requires a Bachelor of Science or Master of 
Science degree with three to five years of experience in the 
field. Medical facilities and the nuclear industry are more 
likely to require a master's or doctoral degree. 

Estimates of the supply of radiological health practitioners 
range from 6,000 to 12,300 individuals. Data on employees of 
state agencies are collected by the Conference of Radiation Con- 
trol Program Directors. For FY 1985, data on 1,000 personnel 
showed that two-thirds are at the professional level and the 
remainder are technical and support personnel. Only 7.8 FTE's 
are involved in non-ionizing programs. 
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Although there has 6een a dramatic reduction in the number 
of nuclear reactors built ;h recent years, radiological health 
personnel ^demand is- strong. The largest area of growth is asso- 
ciated^ with medical and res jarch institutions due to new legisla- 
tion andftechriolpgy in the field. The increasing problem of ra- 
dibactive waste ^^h^ ar 3 disposal is also affecting demand. 

Enrollments in education programs, particularly at the doc-- 
toral ievelr have declinec in recent years because of curtailed 
Federal tinaricial support. Schools of public health have also 
teduced; program in radio! )gical health due to a lack of funding. 
HoweVjerr^plrior^ empjh^ cn specialization and credentialing in 
The field has"^ declined in recent years because of the reduction 
in nuclear jpower plaht construction. In order to meet the more 
stringent standards being established and deal with new areas of 
concern such as radon, industry must assume a more active role in 
the (Education of radiological health practitioners. 



4.8 SOLID WASTE MANAGEMENT, HOUSING, VECTOR CONTROL, AND NON- 

wpmcPLACB injur; CON^ISOL 

"Work force Status and Outlook for General Environmental 
Health Professionals Responsible for Solid Waste Management, 
Housingr Vector Concrolr and Nonworkplace Injury Control" by 
George A. Kupfer, Director, Bureau of Consumer Protection and 
Environmental Health, Milwaukee Health Department. 

These areas are usually the responsibility of sanitarians in 
state or local health departments who spend a portion of their 
time in each area. The work force consists of professionals and 
technicians with a wide variety of backgrounds and ^^raining ex- 
periences. Although graduates of i environmental health prograriis 
are usually desired, employers accept a range of other back- 
grounds. Due to the diversity of titles, location in a variety 
of departments or agencies, the responsibility for several pro- 
gram areas by a single individual, and a lack of data, it was 
difficult to estimate supplY, demand and needs. For each area, 
the author surveyed agencies in five states and extrapolated 
based oh population to the United States as a whole. In all 
cases, only personnel involved in preventive public health acti- 
vities were included. 

Solid waste management consists of the planning, administra- 
tion and regulation of the storage, transportation and disposal 
of solid wastes. Practitioners are found at all levels-of the 
public sector. In the past few decades, responsibility for this 
work has shifted from the local level to the states, which have 
assumed the primary role in enforcing Federal regulations. In 
addition, consulting organizations and private industry utilize 
sanitarians and scientists for the control of solid waste. The 
author estimated that there are 3,500 full-time equivalent (FTE) 
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-professionals and 8,000 PTE technicians currently employed in 
solid wast management. These figures include only those person- 
nel with a focus on public health, not those responsible for sur- 
veillance or trash pickup. This work force Is not expected to 
expand. There is, hoWever, a need for training of existing pro- 
fessional and technical staff. Employers are expected to seek to 
replace staff with individuals with more technical training in 
toxicology, epidemiology^ chemistry, biology and engineering. 

Housing inspection programs vary considerably among states 
and local communities. Generally, most states and large communi- 
ties regulate hotjsls, motels, rooming h^ouses, and residential 
'housing. Many use the model code developed by "the Amer ican 
Public Health Association in 1952 as the basis for their regula- 
tions. Housing regulation involves activities in zoning an<3 oc- 
cupancy approvals, community planning, .public education, elimina- 
tion of nuisances, and inspection. Few programs have comprehens- 
ive regulations related to safety and injury control. The cur- 
rent supply of PTE prof ess ionals in this field is estimated to be 
4,000, with an additional 8,000 technicians. The number of pro- 
fessionals may decrease slightly in the future; however> new 
areas of concern such as indoor air pollution and. toxins will 
create a need for individuals with training in toxicology and 
epidemiology. Persons with industrial hygiene backgrounds will 
also be sought. 

Vector control programs in health departipents may focus en- 
tirely on the traditional control of rodents, or they may be ex- 
panded to include the control of insects, birds, wild and domes- 
ticated animals, snakes and other vectors. In addition to em- 
ployment at all levels of government, personnel in this area are 
also employed by private industry. The author estimated the cur- 
rent work force to be 6,000 PTE professionals and 20,000 PTE 
technicians. Due to decreased community resources and the lack 
of readily app-^rent problems in this area, there is currently a 
trend to reduce staffing. However, in the long run this will 
lead to increased problems and a need for more personnel. The 
V"9.5J?^?4.. of toxic chemicals, to control vectors will have a 
large impact on the work force by creating a need for an expanded 
knowledge of chemistry, toxicology, and the concepts of epidemi- 
ology used in suiveillance and enforcement. 

Non-workplace injury control is a relatively new field. It 
can include the control of vehicle-related injuries, injuries 
caused by unsafe environmental conditions in public places or 
private residences, and injuries caused by chemicals, toys or 
food._ The extent of programs in government jurisdictions varies 
considerably ^from those that are purely educational to those 
that develop standards and regulations to prevent injuries. Very 
few local health departments have comprehensive programs in this 
field. Interest in the field at this time is greatest at the 
Federal level and in large, heavily populated areas. The current 
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supply -of practitioners in injury control was estimated as 900 
PTE pr.of^ssionais and 2^000 PTE technicians. A'quickening of 
demand: for individuals trained in environmental toxicology^ chem- 
istry and toxicology is predicted. 

Ah attempt was made to describe and estimate the work force 
in consumer protection and safety. However^ the lack of an ade- 
quate definition for this, field made estimation impossible. 

In general^ the author felt that there is a need for gradu- 
;ate level environmental epidemiolog istis and toxicologists. He 
expects this need to increase over the next few years y particu- 
larly' at the Pederal and state levels^^and^ in' local health depart- 
ments. Continuing education, to upgrade the current work force is 
also irequiredi Individuals specificaily educated in chemistry^ 
environmental toxicoipgy and environmental epidemiology will be 
most eagerly sought.. Tcs the meantime^ those with backgrounds in 
industrial: hygiene wi^^ be hired to replace those leaving the 
current work forces 

4.9 RISK ASSESSNENT/E^IVIRONMENTAL TOXICOLOGT/ENVIRONMENTAL EPI- 
DIMIpLOGT 

"Training a Work force in the Fields of Environmental Toxi- 
cology. Epidemiology and Risk Assessment" by Christopher 
Schonwalder, National Institute of Environmental Health Sciences. 

The National Institute of Environmental Health Sciences 
(NIEHS) supports programs under the National Research Service 
Awards Act for doctoral and post-doctoral training in environ- 
mental, toxicology^ pathology^ mutagenesis^ and epidemiology and 
biostatistics* Because of this, NIEHS maintains data on the work 
force in these specialties. 

Environmental toxicology is the study of the processes by 
which environmental agents affect biological systems and by which 
^the,.bl61ogicaL.systems.xeac± with and influence the action and 
fate of toxic agents. The primary focus of toxicology is on haz- 
ard assessment and safety evaluation. Toxicologists are certi- 
fied primarily by the American Board of Toxicology which requires 
either a doctorate and three years of experience or a master's 
degree with seven years of experience, uhe Academy of Toxicology 
Sciences also certifies toxicologists. 

The supply of environmental toxicologists has been estimated 
to be approximately 5,000. Need estimates have varied substan- 
tially among various istudies. The most recent study indicated a 
need for an additional 1,000 doctoral-level toxicologists and 
2,000-3,000 with undergraduate degrees. The need for an increased 
number of professionals in this area is based on: 
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• An increased emphasis in the past decade on workplace 
safety and environmental quality; and, 

• The passage of the National Environmental Policy Act 
(1969), the Clean Air Act (1970), the Occupational Safety 
and Health Act (197U), and> particulary, the 1976 Toxic 
Substances Control Act. 

Environmental epidemiology is the "study of the relationship 
of environmental factors to th^ occurrence of mental and physical 
disease, including adverse reproductive outcomes, in human popu- 
lations."; Unlike general epidemiology which works "backwards" 
•f-rom a- disease t-p determine the, causal, factors, envirorimerital 
epidemiology begins with exposure to an environmental agent and 
then= determines if there are adverse health effects. This re- 
quires ih-depth knowledge of biomedicine. Environmental epidemi- 
ologists are certified by the American College of Epidemiology. 

Estimates of the supply of epidemiologists in= several stu- 
dies have been, based on the number of degrees awarded, primarily 
by schools of public health. The roost recent of these, completed 
in 1985 for the Centers for Diseafse Control, estimated that 450 
degrees were awarded annually For the most ^art, the 
literature suggests that there is currently a shortage of 
epidemiologists and that this shortage is likely to increase in 
the future. The 1985 CDC study estimated that the demand for 
epidemiologists in 1988 would range from approximately 5,500 to 
7,500. In 1984-85, NIEHS conducted a manpower study to determine 
the supply, demand and needs for environmental epidemiologists at 
five distinct training levels. That study indicated a market 
balance for terminal master's, doctoral (no prior M.D.) and post- 
doctoral training levels in 1988, 1987 and 1986, respectively; 
however, NIEHS fel-t that these data might not be accurate. 

A question was raised concerning the difficulties of NIEHS 
in estimating the supply of and demand for what are possibly the 
most well-defined areas in the field of environmental health. 
Most of the difficulty resulted from an over-optimism on th£ part 
of university persorhel as to the number of graduates that wouid 
be produced in the future. There were also problems in separat- 
ing environmental epidemiologists fror general epidemiolog xSts. 
In addition, the political and economic climate existing at the 
time estimates are made greatly influence those estimates. For 
example, fn 1980 there was a shortage of research toxicologists; 
however, it was felt that by 1985 all of the positions in indus- 
try would be filled. This was due to the political retrenchment 
and problems at KPA at the time. NIEHS currently tracks toxicol- 
ogists and finds that demand continues to exceed supply. 

Although risk assessment is a new specialty in environmental 
health, its processes have been used by environmental toxicolo- 
gists and epidemiologists for many years. Risk assessment models 



59 



are djeveloped by practitioners to show the association between 
exposutes and disease and. to quantify that exposure in terms of 
rdos^ge^. The models are mathematical expressions of the chances 
of disease occurrence with various dosages. Because the field is 
so ypiiing and does not haive a weil^def inecl work force, the author 
was unable to estimate its supply and demand. However, at least 
in- the hear future, work in this- area w ill primer ily be done by 
envirbrimental toxicologists and epidemiologists. 



4^0 ^ADEMICIANS 

~ ^-Work force" Status and Outlook for Environmental Health and 
Science Academicians" by Gary Silverman,- Bowling Green State 
University (undergraduate programs)?, Ann Anderson, Tulane 
University School of Public Health (graduate programs in schools 
of public health)., Trenton Davis, East Carolina University (gr^- 
-duate programs outside, schools of. public health), and Amer Ei- 
Ahraf, California State University (team leadc-i: ana editor) i 

Of the 400 to 450 undergraduate programs with "environineht" 
in th^ title, approximately 30 could be considered to have a- 
health focus. This figure was based on the resu].ts of a limited 
phone survey of programs. However, as the Council on Accredita^ 
tion of' Undergraduate Curricula and Graduate Curricula has accre- 
dited 75 percent of this number, the author acknowledges that his 
estimate may well be low. The National Environmental Health As- 
sociat-ion lists -the total number of programs as 84- The uncer- 
tainty regarding the number of undergraduate programs is caused 
primarily by definitional problems. 

Based on the phone survey, there were an estimated 100 to 
150 full-time equivalent faculty positions in undergraduate pro- 
grams. The estimate was complicated by the fact that environ- 
mental health programs may use faculty from other disciplines and 
that environmental health facu2.ty may teach in other programs or 
at different program levels. A doctoral degree is preferred for 
facul-ty^-in-^the^-areaV-however.,,. f ield„. experience, .and- .national cer- 
tification in an area of specialization are also important. Re- 
latively few faculty hold degrees in environmental health. Cur- 
rently, the demand is highest for individuals with backgrounos in 
Industrial hygiene. 

Undergraduate programs tend to rely heavily on part-time 
faculty working in the field of environmental health. This helps 
keep "programs up-to-date with new technologies and. issues 5n the 
field. In addition, a large number of the programs have intern- 
ships to provide students with practical experience. 

There are currently 24 schools of public health in the 
United States. Each provides annual information on students, 
faculty and expenditures to the Association of Schools of Public 
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*®*i"?*L^ "rherefore^ this is one area in which data are readilv 

^^^taS^'J^l''^'^ . ^^^^"^ °" 1981 data on 21 schools^ 

l^J^^,^.^?^ '^^^^^^^^^ approximately 1300 were 

SSSi iof^"^ enyironmehtal or occupational health. There were 
about 425- graduates in< these areas. 



xao i. ''^^ ^-5^5-1986 indicate that 23 of the schools employed 
302. faculty^ in envircniriental and occupational health. Contrary 
-Xf«S ^" environmental health, almost 90 per- 

ItV'JLi faculty were employed full-time. The most preval- 

M^nli^^^^-vi" 5^^f^^^^^^^ faculty is the Ph.D. Although add i- 

. JiVwKl^^"^^^ required, for employment, a 

5""'^?^;°^ faculty members hold national, ceftificatiohs. Unlike 
SS^J^iwif^-^ other programs, in schools of .public health, very 
poirilSsf ^" environmental or occupation health hold joint ap- 

There are significant constraints iri developing teachinq 
programs to support the important emerging areas in the field of 
environmentcvl health. The lack of financial support, for faculty 
a^.d curraca-.lum development, particularly since the decline in 
support from the Bureau, of Health. Prof essions, is particularl.y 

schools' emphasis on research, rather than ser- 
hindrance.'' practice in environmental health, is also a 

f-ho undergraduate programs, there are no data concerning 

h^Ll^o A'-K of graduate programs in environmental health 

outside schools of public health. Only four programs are cur- 

the aLJaSr^^H^^ ^^^^ ^^"^y listed 36%rogramL On 

o?n/ ' u^^^^^ programs enrolled 65 students and graduated 12 

Kil: ®a^^ y?a^- The majority conferred the master's degree, 
halt offered a doctoral program. There was little information 
nagffnT ifn""^- Thirteen graduate programs 'outside schools o? 
public health were included in a 1985 survey by NEHA. These pro- 
grains employed an average of 5.7 faculty members. Almost 30 per- 
fieW Ixperie^^^^ environmental health and over half had 

^.,KT^" additional study of graduate programs outside schools of 
public health was conducted by Hatlin of. the University of 
Washington Jchool of Public Health and Community Medicine in 
1986, as a follow-up to the 1980 study of 36 programs. Only 
Jhose programs which met the follpwing definition were included: 
^U-fL"""^^ J^""® ^ public health focus, award at least one graduate 
^oholi«f%^ ^l""^ actively enrolled students, and be outside 

onfv °f P^S^^c health. Of the 36 programs that responded. 

Till fMi?\- %''''\^f"^- J^"" average, these programs had 
nine full time faculty members and enrolled 37 students. The 
obvious lack of data on these programs made it impossible to de- 
termine faculty supply, demand, and need. 
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in general, at all academic levels, workshop participants 
felt that training was an ioortant. issiae. Courses in emerging 
f ieldi such as risk communication and hazardous materials manage- 
ments as well as in; .the more traditional areas of environmental 
health ire heeded. In addition,; it is essential that educational 
brograms "keep up?* with new technologies and issues, in the field. 
However, faculty members reminded participants that only a finite 
riiaihber of courses, could be taught at any one level due to the 
limited hurtiber of credit hours available. It was also suggested 
that the purpose of Undergraduate programs was to educate stu- 
dents genericaliy and not riecessarily in environmental health, 
„whereas..education:>,i the. gra^ could be viewed as speci- 

fic job preparation in environmentali fieartfi. 
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5. SDMMAKf OP WORKGROUP POSITION PAPERS 



At™the-_-w.ofkshop.,.^..the. i.v.e. w.o.rkgr.ouE^, j3eveloped. .luant itative 

estimates of supply, demand and need in the environmental health 
specialties to which they were assigned. The groups defined the 
specialty areas, -discuL.sed the factors which influenced the work 
force/ suggiested. methods by which existing data gaps might be 
closed, "and made recommendations for preparing an adeqiaate. work 
force. The academician specialty was analyzed' after the workshop 
was concluded using the data provided by the five workgroups to 
deterihirie how many academic ians are required to educate the 
numbers needed in the various specialty areas. Summaries of the 
pbsitibri papers are presented below. Complete texts are avail- 
able oh request. Tapes of some of the discussions are also 
available i 

The process used by the groups in making the estimates was 
as follows. The first st^p was to examine all existing sources 
of data. These included published reports and articles, data 
from professional associations and pertinent information from 
unpublished sources. A compilation of these data was made 
available to all participants prior to the workshop. Another 
important resource, also distributed to the participants prior to 
the workshop, were the commissioned papers. Using data from 
these materials as points of departure, each group utilized the 
knowledge and judgment of its members to determine the estimates 
of supply, demand and needs in its assigned specialties. No 
specific format was imposed for conducting the group sessions. 
The-procesS used -was- -essentially one of arriving at consensus 
through informed discussion. A suggested outline of the position 
papers and a glossary of terms helped to achieve consistency and 
comparability of estimates. 

Documentation of how the numerical estimates shown in Exhi- 
bits 1.1, 1.2 and 1.3, (pages 21, 22, and 23) were arrived at is 
contained in the -background and position papers. As has been 
described, these estimates are the results of lengthy delibera- 
tions by groups of experts whose goal was to determine the most 
accurate numb'^rs possible based on available data and on careful- 
ly applied knowledge and judgment. The estimates will help fill 
an important data gap. Until definitive surveys are undertaken 
they will provide the most comprehensive and timely estimates 
available on the environmental health work force. 



63 



5.1- AIR AND WATER 



.In,^developing its estimates of the work force in Air and 
i L-"-M^ group included individuals whose employment, educa- 
tional-background or job function is in environmental, heal th, as 
nSfc!Jnnoi'"^J^P^" ^ ^^^^ report. It looked at the following 
'Kr? K •''^^^®^°'''^^* scientist, engineer, specialist, operator, 
an^ technician, and other. The scientist, engineer and special^ 
ist categories and a. portion o.f the other category can be con- 
sidered prof ess iprial. The specialty areas of air quality, water 
supply, and. wastewater were considered separately. 

A^-r'-quaa^ty-personne-l are -respoWibTe "for maintaining a 
level of air quality that ensures the health., welfare, comfort 
and convenience of the community. Based oh data presented in the 
^^f 1^6%"" papers and other material, the group estimated that 
the 1987 supply .of practitioners in air quality included approxi- 

flS^Y,- - ^-"^^^^^i 5,200 engineers, 10,150 spec.i^l ists, 

10,150 technicians, and 1,000 .other practitioners. These esti- 
mates total 27,925. The group determined that 1987 demand equal- 
ed |W.PP'/y- , The 1987 need was estimated to be only slightly 
higher, 28,350, with the . difference accounted for by individuals 
whoj/ould address the problems of acid rain, acid disposition, 
toxics and indoor air pollution. Estimates for 1992 were based 
on a projected five percent increase in 1987 demand, supply and 
need yielding totals of 29,321 for supply and demand and 29,767 
.for need. 

Practitioners in noise control develop and implement pro- 
grams to -prevent loss of hearing, minimize the psychological 
niS*^ u° "°ise' reduce the nuisance associated with noise. 

Although personnel m this area are highly specialized, the group 
felt that their supply and demand was low. Due to the lack of 
available data, the group was unable to estimate current or 
future supply, demand and need in this area. It did note, how- 
ever, that this area was essential and must not be neglected. 

Environmental health practitioners specializing in water 
supply work to supply safe and acceptable water to the community 
to prevent disease. The group estimated that the 1957 supply in 
this area was 186,000 including 5,000 scientists, 22,500 engi- 

rfn^^lu^^'''^^'^^^' ^^'^^^ operators, 60,000 technicians, 
and .10,000 others. Demand m 1987 was estimated to equal supply. 
The group felt that a total of 192,500 personnel was needed, 
including individuals to monitor chemicals in the ntw water 
standard and additional scientists to improve the understanding 
of factors essential to water quality maintenance. For 1992, 

oU? mu^""^"^ ''^""^ projected to be 195,300, with need at 

zaz,J.Z5, These values are five percent above the 1987 levels. 

Personnel in the wastewater area are responsible for con- 
trolling water pollution from municipal and industrial sources. 
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The 1987 estimated supply of practitioners in this field includes 
5,800 scientists, 17,000 engineers, 12,000 specialists, 85,000 
operators, 90,000 technic ians and 10,000 others for a total of 
219'>.800. Again, it was determined that demand equaled supply. 
Th> group felt that an increased number of operators and techni- 
cians were needed and estimated the 1987 need to be 235,000. 
Estimates for 1992 were based on a five percent increase and were 
230,790 for supply and demand and 246,750 for need. 

This group felt that training .of personnel at all degree 
levels, continuing education programs, self-teaching and exten- 
sion" courses, and the retraining of personnel in the new and 
Emerging areas' of public- health -were Imperative- It recommended- 
that Federal funding support these educational programs. 



5.2 MILK AND FOOD PROTECTION AND INSTITUTIONAI. SAFETY & HEALTH 

Milk and food protection programs assure thait food (inclu- 
ding niiik) and food products are safe, wholesome and sanitary at 
ati stages: production, processing, distribution, transporta-^ 
tion, and service. The majority of practitioners in the field 
are employed by state and local health departments. Others are 
associated with Federal regulatots, food manufacturers, food pro- 
cessors and distributbrs, warehouses, restaurants, and institu- 
tional establishments. Most practitioners are sanitarians; a 
baccalaureate degree iiS usually required for entry to the field. 

Problems in determining the supply of and demand and need 
for personnel in this area resulted from sanitarians in local 
health departments being likely to work in a variety of areas. 
In addition, the variety of job titles used made it difficult to 
estimate the numbers working in industry. Despite these factors, 
the group estimated that supply and demand were balanced in 1987 
at 14,000 practitioners. An additional 7,000 personnel were felt 
to be neeJcd to achieve optimal levels of protection of the food 
supply. For 1992, the group estimated that pjpply and demand 
would be equal at 17,500 and that need would increase to 24,000. 

This group felt chat there were education and training in- 
adequacies in the' areas of-foodborne illness sources, food crisis 
management, food processor inspactior. milk protection, and moni- 
toring imported food. Emerging problems are irradiated foods, 
new pathogens, and new technologically sophisticated production 
and processing methods. Then-e problems will result in a need for 
an increased number of personnel, improved training programs, 
improved interagency cooperation, and increased industry respons- 
ibility and accountability. Inadequate salaries, particularly at 
state/local health departments, are also a problem. 

State' and local program budgets are not likely to increase 
-to meet these national needs, therefore Federal support may be 
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source of funding is "fee for service" 
licensing. In order to meet the training needs of the work 
rorce, the group recommended the establishment of a National Food 
Protection Academy to provide both apprentice and journeyman 
level technical training, the- establishment of a national regis- 
tration program for all environmental health disciplines, a cer- 
tification specialty in milk and food protection and other spe- 
.cialty areas, and mandatory continuing education. Government, 
industry and professional associations must work together to meet 
these needs. A periodic survey by a recognized organization such 
as the National Environmental Health Association would best 
measure the work force in environmental health. 

- group define institutional safety and health as the 

control of biological, physical and chemical factors which affect 
man s health and degrade the quality of life in the institutional 
setting. Practitioners, including managers, scientists and sani- 
tarians, are responsible for a wide variety of activities in- 
cluding food, air, water, radiation, infection, occupational 
Health, safety, waste management, and public education. Profes- 
sionals should hold a bachelor's degree in environmental health 
and a master's degree m environmental health or public health. 

Estimates of supply, demand and need were developed by 
determining the number of practitioners in each of the following 
institutional settings: hospitals, nursing homes, two-and four- 
year universities, K-12 school systems. Federal and state deten- 
^i^w/^i'^o o^V^^' county jails. The 1987 supply was estimated 
to be 18,250 p'cfrsonnel and a demand for 19,115. The need was 
determined to be 29,550. Increases in demand and need for these 
personnel are expected due to increasing liability, changing 
technology, expanding public awareness, new legislation and re- 

^"Ji^^^, ^^'V'^^^^'""^* lo^ni^^^' ^"PPly of personnel was pre- 

dicted to decrease to 12,175 because fear of AIDS will inhibit 
some individuals from entering the field. Demand in that year 
was estimated to be 28,060 with a need for 45,450 personnel. 

The group recommended that (1) a role delineation model and 
core -curriculum be developed for training institutional environ- 
mental health professionals; (2) a model of a comprehensive 
institutional program be developed; (3) congruency between under- 
graduate and graduate educational programs be established; and, 
(4) academic institutions be encouraged to expand existing pro- 
grams at all levels and to develop new programs. 

5.3 HAZARDOUS MATERIALS MANAGEMENT AND ENVIRONMENTAL EPIDEMI- 
OLOCiy/ENVIRONMENTAL TOXICOLOCy/RISK ASSESSMENT 

This group first defined each field and then estimat-id the 
supply, demand and need for each. Hazardous, materials managers 
are those professionals involved in th^ control and management of 
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hazardous wastes.Environmental epidemiologit'ts develop, implement 
and evaluate environmental epidemiological investigations, with 
an -emphasis on the use of methodological and mathematical tools 
to assist in the identification of the causes of disease. En- 
vironmental toxicologists determine the adverse health effects 
and the mechanisms of those effects resulting from exposure to 
agents in the environment. Risk assessors use available informa- 
tion to evaluate and estimate the probability and likely con- 
sequences of exposure to a substance through a process involving 
hazard communication, exposure assessment, dose-response assess- 
ment, /and risk characterization. 

The 1987 supply of hazardous materials management prof es- 
sidnals was estimated' to be 50,000. As is true of ail numbers- in 
this Category, these are individuals not PTEs. As the de^mand was 
determined to be 55,000, a large shortage was estimated for the 
field. Need, at 75,000 individuals, results in an even largei: 
shortage. The situation was not expected to improve by 1992. 
Supply in that; year was estimated to be 75,000 practitioners with 
a demand for 85,030 and need for 100,000. These figures we-i 
b? *d on the current numbers of large and small hazardous materi- 
als generators. Needs in this field are particularly acute be- 
cause of the diversity of skills required and the need for all 
professionals to maintain a high level of competence. 

The group estimated that there are currently 500 environ- 
mental epidemiologists, a demand for 600, and a need for 700. By 
1992, the supply is expected to increase to 750. However, demand 
and need are also predicted to increase to 800 and 1,000, respec- 
tively. 

The 1987 supply of environmental toxicologists was estimated 
to be 3,000. One third of these practitioners are in basic 
research and the remainder are in applied toxicology. Demand, at 
3,600 practitioners, and need at 4,000, both exceed the supply in 
this field. By 1992 the shortage was predicted to increase, with 
supply at 3,500, demand at 4,300 and need at 6,500. The group 
felt that the current National Institute of Environmental Health 
Sciences training programs could be expanded to meet the needs in 
both epidemiology and research toxicology; however, new ^Prog^ms 
would be needed to increase the number of applied toxicologists. 

The group did not estimate the work force in risk assessment 
for the following reasons: (1) it was felt that risk assessments 
were currently being conducted by epidemiologists and toxicolo- 
gists; (2) there was disagreement concerning whether risk assess- 
ment would become a specialty area or an activity; (3) qj^^Uf ica- 
tions for individuals in this area have not been established; 
and, (4) there is little training for individuals in this field. 

In ceneral, this group felt that government has failed to 
provide the leadership for effective program management in envir- 
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onmental health, m addition, current edu 'atlonai < 
. resources are Insufficient to ensure a competen^^^^^^ 

m«iva«a that the i>ii> iVL V ' . 5 problems, it wjs reoom- 

thi^the neoessarv ' - 5 f . responsible for seeing 

5.4 OC^imom S^JSTY * HEALTH AND RADIOLOGICAL HEALTH 

^-ur m^/snr ®*r.ff occupatiohal safety and health is comprised of 

i^:tVor.i"hU!ih ^ 'l^^;,!^^^ %tf hf' 

p?irct^Vi^.'/?i\h^^Vit!J°Syrt .Ve^tTeS. ^"^'"^^-^^ -"-"y 
13?50«!' The'lfistoriHi'gVoVtl'iate' i'"T„lr?ril^°1f°*f ' 

^ra!^^;^WH,-^-ei-^^^^^^ 

again exceed demand by 25 percent, or is^Sll lraltUioners. 

•'.n ""If fPP^y of occupational safety practitioners in 1987 «a= 
estimatea to be 43,690 based on a 1977 survey bv moAn ?k! 

IndThll ^o*^?*, 1?M ^^'•'"L^"^ "^^^ in th " area^^q?a'ud -suppje 
o2 a 1I35 Stmh »t^^/„,'":K" "Pf<=ted (based on the results 

neel ioSfd agfir be%'ual at ?5 ozl'nrS ^-^f^ ""fP^^' ^"'^ 
percent gro«th «tl anSL! ' ' P"''*^"''""^' assuming a one 

deterljne^rjo ffl1a«n^^ JeTuftsTfTl??! 

li^&i'/dj^l'ai^aril? ""Thul «"PPly %uarilfef and'u'n- 

hiitAE'S£>^? a^a 'n'L""-| eVt\m\^^Ja"\rbe^°„:iSf 
L%X<'s" S,-a*n^"l%\7 ttVo^Ke-aJ ^lllaVr.rTel^ 
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sions (OSPHS). Data, from NIOSH indicates that growth in this 
fierd- will be approximately 3.2 percent per year, thus the 1992 
supi>iy is ejtbected to increase to 12,643 individuals. Demand and 
heed were estimated to rise to 34,440 practitioners, assuming the 
3.5 percent annual growth; rate determined by NIOSH in 1978. 

The group had difficulty determining the supply, demand and 
need, for occupational health physicians because; the majority of 
practitioners are not board eligible or certified. In addition, 
many practiti'^ners do not consider occupational health to be 
their primary specialty ahd. are not employees of an institution. 
BHi?r estimated the 1987 supply of occupational physicians to be 
3,000 based on stlf-repbrted data from AMA. Howeverr only a 
small portion are board certified.. The Graduate Medical Educa- 
tion National Advisory Committee (GMENAC) projected the 1990 need 
to be 2,300 board certified practitioners.. The group used BHPr^s 
figures for the 1987 demand and need because they felt that the 
demand and need for pefsbnrie'' in this field has increased since 
1985 and will continue to in ^^ase at a rate of at least ten per- 
cent each year. The 1987 supply was determined to be 1,200 
practitioners based: on the number of board certified and- board 
eligible physicians. The group assumed .a net gain of 5.0 
physicians vet year so that the 1992 supply would be 1,550. 
Based on a t~en percent growth rate, 1992 demand and need were 
estimated to be 4,830;. 

The group felt that shortages in these areas could be at- 
.tr-ibuted- -to a lack of. Eederal funding, the lack, piE paid fesidenc- 
ies or internships, and the lack of industry payment for 
training. In order to balance the. supply of and demand for prac- 
titioners, the group recommended increased public and private 
funding, greater utilization of research dollars for graduate 
students and training, increased funding of professional training 
by the states, and an increased number^ of professional programs, 
in addition, they felt that a higher priority should be placed on 
training and education, particularly at the graduate level. 

In order to address the data gaps in occupational safety and 
health, the group felt it was imperative for each of the four 
categories to identify and delineate the requirements of its pro- 
fession. After so doing, professional associations could collect 
data on their memberships or Federal agencies could provide fund- 
ing for a national survey. 

The field of radiological health includes two primary pro- 
fessional categories, hfSJ th physicists and ladAatio n. P Xgtect ig n 
technolog ists . Both are educated in the physical sciences. How- 
eve-, radiation protection technologists, have a relatively limit- 
ed scope of work anr" authority concerning complex radiological 
Issues. The 1987 supply of health physicists was estimated to be 
. approximately 7,900 based on data from the 1981 Symposium ot the 
National Council on Radxation Protection Measurements. Demand 



69 



and need for 19P7 were estimated to be 9,400 according to the 
^n^hr;^ - t^^^, the American College of Radiology 

and. the American Association of Physicists in Medicine projected 
a growth rate of seven percent per year. Using this fiaure the 
group determined- that 1992 supply, demand and need for he alt h" 
physicists would be 11,130, 13,180 and 13,180 respectively. 

supply of radiation protection technologists, based 
on the membership of professional associations and the staffing 
^n/no°J ®"*P^7YS, was estimated to be 2,00'0. Current demand 
and need were de.terir.ned to be 3,00.0 based on a 50 percent in- 
S^r^^M ^"^x understaffed positions in the arfeas of indoor 

loK ?QQo^''^ (radon) and medical radiological health. Estimates 
rsdJ'-t^ ^^""^ r^u^^^ ^ percent growth rate used for health 

physicists. The supply would increase to 2,800 practitioners, 
while demand and need would both increase to 4,200! 

ner«,onnfi^JS"?K^"^'^-J?*^ Shortages in radiological health 
personnel to the significant curtailment of Federal support for 
education at the graduate level, the reduced level of construe- 

lir"^ X""'^'^^^ ^ growing skepticism on the 

part of citizens toward the nuclear industry. Recommendations to 
a^dr these problems focused on Federal or industry support of 
iuate .levei!^^°" training programs, particrularly at the gra- 

^^^ J^SB PIA^ & MANACIEMEJIT AND SOLID WASTE MANAGEMENT 

HOOSING, VECTOR CONTROL ANU »?ONWORKPLACE INJOT^ CONTROL ' 

noo f-'-^""^"^ SAd management involves the review of land 

use proposals to assess environmental impacts and evaluate health 
^^Kf^^^? Ji?® recommendation of actions to ensure the health and 
public, as well as to protect the environment from 

h!!iFh '"''^^"""^^^ ^" ^^^^ include environmental 

health practitioners, isngmeers and planners. Determination of 
the supply of professionals in this field in 1987 was based on 
estimates of the work force in Caxifornia and extrapolated to the 
whole.; This resulted in an estimated supply of 3,000 
to 5,000 practitioners. Based on the group's knowledge and 

rf^r.n^/'. '^^^^ estimated to be bitween 

3,300 and 5,500 individuals. By 1992, the supply was predicted - 

l\"^TlnT,^S "-^'''^ "^^^ ^^""^"^ nied both rising to 

t'Jnl-X' ' ^ professionals. The group felt that legislation, 
regulation, and increased public awareness could affect future 
supply and demand in this field. tui^uce 

M ^,,^®co!"n»endaticns in .this area included; (1) linking the 
National Environmental Health Association, the Association of 
Environmental Professionals and the American Planning Association 
to continue to study this area; (2) establishing a national 
clear '.nghouse for the collection of work force data; and, (3) 
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developing a credentialing mechanism. The group also felt that 

liniyersity programs should include experience and practical 

methods courses in the curriculum and that additional courses on 
national and state policies be added. 

In each of the "other" areas, demand figures were developed 
based on estimates of the work force in five states extrapolated 
to this nation as a whole.' The Federal work force was then added. 
Supply and need were developed based. on the knowledge and ex- 
perience of group members. For solid waste management, the 1987 
demand was estimated to be 3/500 professionals and 8,000 techni- 
cians, it was felt that there was a shortage of professionals in 
this- area (supply of 2,000) and a surplus of technicians (supply 
of 9,000). In order to develop a qualified work force in the 
area, the group felt that 7,000 professionals and 4,500 techni- 
cians 'wGre needed. The 1992 demand was estimated to equal the 
1987 need. Need in that year would remain constant and would 
.^qual demand. There would still be a shortage of professionals 
{supply of 4,000) and a surplus of technicians (supply of 6,000). 
The group recommended that continuing education opportunities be 
Expanded to update technicians in tha current work force so that 
they might help meet the demand for professionals. It also felt 
that individuals with knowledge of chemistry, biology and engin- 
eering, as well as toxicology and epidemiology would be in great 
demand . 

In the field of housing, the 1987 demand was estimated to be 
"4v000 professionals and 8,000 technicians, .^s in solid waste 
management, the group perceived a shortage of professionals (sup- 
ply of 2,000) and a surplus of technicians (supply of 12,000). 
The need was determined to be for 9,000 professionals and 3,000 
technicians. By 1992 both demand and need were expected to equal 
the 1987 need of 9,000 professionals and 3,000 technicians. The 
total number of practitioners was expected to increase by 1992, 
although there would still be imbalan- es. The supply of profes- 
sionals was predicted to be 4,000 while that of technicians 
.remained at 12,000. Specific to this area. Group 3 suggested 
that competition for declining resources among programs at the 
local level could result in a slight decrease in the size of the 
work force. However, new concerns such as indoor air pollution 
and other toxics would increase the future need for individuals 
with training in toxicology and epidemiology. Backgrounds in 
industrial hygiene will also be sought. 

The 1987 demand ^or professionals in the area of vector con- 
trol was estimated to be 6,000, while that for technicians was 
20^000. The supply was esti.aated to be 2,000 professionals and 
30,000 technicians. The 1987 need was for 10,000 professionals 
and 16,000 technicians. The 1392 demand was estimated to equal 
.1987 need. The supply of professionals was predicted to increase 
to 4,000 while the number of technicians would remain constant at 
30,000. The 1992 need would be for 13,000 individuals in each 
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categpry. The crbup .recommended that the training of technicians 
be increased to elevate them to the professional level in order 
-to meet the needs of the field. It also suggested that the use 
9.,.9?^^ chemicals in the control of vectors will require that 
individuals have more knowledge of chemistry, toxicology and epi- 
demiology, 3.Z f 

Injuries were defined by the group to be unintentional, non- 
occupational and non-motor vehicle accidents. Current demand in- 
the inQury control field was estimated to be 900 professionals 
and; 2^000 technicians. Again, the group felt that there was a 
shortage of professionals (supply of 400) and an overabundance of 
technicians (supply of 4,000). The need estimates reveal a re- 
quirement fcr a large number of professionals (6,000> and few 
technicians (800). By 1992, the demand for professionals was 
expected to increase to 1,50I3 individuals while technician demand 
remained constant. Because few injury control programs no.,, 
exist, supply and need were not expected to change by 1992. The 
group felt thdt this was a high priority area which must be 
viewed as a major nationwide health problem. They recommended 
that (1) local epidemiologic studies be conducted to determine 
local in3ury problems; and, (2) the rede. •> government support 
che collect-ion and analysis of state and Ivjcd morbidity data, as 
well as the .implementation of local injury control programs. 

The group made several recommendations applicable to all 
areas, -"hese included: (1) provide funds, possibly from the 
^^^i3J^.fl^l°f^^?S^'^. service monies, to upgrade the knowledge and 
skills of individuals now in technical positions; (2) increase 
support of training by the Federal government, possibly through 
the^ Superfund program; (3) encourage employers of environmental 
heaxth professionals to employ graduates of environmental health 
programs; and (4) develop an effective, affordable and accessible 
continuing education system. In order to fill the data gaps re- 
lated to. the qualifications of practitioners and educational op- 
portunities. Federal funding (possibly obtained from the transfer 
of funds from Superfund) should be provided to support a survey 
of the current work force. 



5.6 ACADEMICIANS 

During the workshop it was J«cided that a position paper on 
Academicians would be prepared after the workshop was concluded 
by the faculty participants. This paper would evaluate the t^osj- 
tipn papers prepared by the five workgrups anS determine the 
estimates of the academician supply, demand and need based on the 
estimates determined by the workgroups for the various environ- 
mental health work force specialties^ 

^ An environmental nealth academician is defined as an in- 
dividual qualified by education and practice to teach the princi- 
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pies and concepts of environmental health in either a gradiate or 
undergraduate program; to conduct research on the fundamental 
relationships of the physical r chemical and biological processes 
thait impact the environment and subsequently human health; and to 
serve as a community resource for addressing environmental is- 
sues* 

Professors of environm^rntal healrh may be professionals 
educated either in environmental health or in a field that con- 
tributes to the interdisciplinary nature of environmental health, 
suqh as: the physical, biological and chemical sciences, health 
sciences/ engineering, social and behavioral sciences, adminis- 
tration, policy and planning* Approxim^»tely 70 percent of 
graduate faculty and 85 percent of undergraduate faculty in en- 
vironmental health were educated in a discipline other than envi- 
ronmental health* The majority of environmental health faculty 
(65 75 percent) hold a doctoral degree* Faculty without 
'aowJtorates are slowly being replaced by hew individuals holding 
doctorates* 

A tptal of 2,065 academicians were estimated as composing 
the current supply* By 1992 this number would increase to 2,170* 
The 1987 need for academicians is 2,275, 210 greater than the 
supply. In 1992 the need was projected to be 2,629, exceeding 
the supply by 459* The reasons for the growth in disparity 
bet;7een need and supply from 1987 to 1992 include the length of 
time required to produce a new doctoral graduate, the competition 
from ^industry for cioctoral graduates, and the additional 
experience required by new doctoral graduates to become effective 
teachers* 

Recommendations by the faculty participants for addressing 
increased needs for academicians included: 1) The creation of 
new teaching programs, and 2) Providing incentives for new pro- 
fessors, including fellowships covering tuition and stipends^ 
active research p ograms in universities, cooperative programs 
between government and industry, cooperative arrangements between 
appropriate undergraduate departments and gra^luate environmental 
health programs, and r . n-traditional programs to assist part-time 
studies* Retired environmental health scientists and engineers 
seeking second careers were suggested as potential academicians* 

Faculty participants believed that an adequate supply of 
academicians is essential to meet needs for qualified personnel 
in all the various environmental health specialties* A very high 
priority must be placed on securing and maintain \ng the supply of 
this critical component of the work force* Ai '>ugh relatively 
small in numbers, the environmental health facul \ has a profound 
impact on the status of the total woik force* 
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6. CLOSING REMARKS 



Pinal words were provided by Larry Gordon, in his closing 
renarks to workshop participants. 

It is regrettable that we have so much difficulty in 
developing needed data. If data, are not readily available*, pro- 
blems cannot be defined noir can they be solved. The workshop has 
provided data that should be very illuminating and useful. 

This has been a most productive meeting. The data developed 
by the workgroups are the best available, and they ha.ve 
substantial validity* However, there may be a question about the 
comparability of the data. Some groups have chosen to take in a 
wider universe of ^the envirorimehtal health work force than did 
othersv although each group has clearly defined th,; universe 
within its report. For the professional work force, the data are 
readily extractable, by separating o.ut the technicians, for 
ex^mjple. The water quality workgroup took in all the sewage 
treatment pl3nt and water-plant operators. These data can be 
adjusted for comparison with the solid waste data (v'b;I-:h did not 
take in all the land-fill operators) or the food protection esti- 
mates (which did not include all the food service managers and 
managers of food plants). To obtain uniformity of interpretation 
som(B data manipulation and explanation Will be necessary to avoid 
comparing apples and oranges and to assure that there is an in- 
telligent basis for discussion. 

It is unfortunate that representatives of the Environmental 
Protection Agency were unable to attena this workshop. EPA is a 
health agency; every one of its programs is a health program. It 
was through the efforts of the public health people that the EPA 
was created. The Muskie report of the late 1960s which preceded 
President Nixon's creation of the EPA by executive order, 
complained that the .Public Health Service (specifically, the 
Consumer Protection and Environmental Health Service of the PHS) 
was doing what legislators and the general public perceived as 
too much research and was not engaged in enough action.- State 
after state got their present configuration, to a significant 
degree, by default or abdication that took those programs out of 
the poblic health uiibrella. Nevertheless they were public health 
programs then and they still are today. About a dozen states 
have a Department of Environmental Protection or Environmental 
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Quality Council or a Bureau of Environmental Health in the health 
departmerit. In the interests of establishing communications the 
dir.ectpr of each state EPA anC there are some 30 of them — 
should be contacted as a primary health official of the state. 
Their programs are just as much health as are the so-called 
personal health programs. Perhaps one way to promote closer 
relationships is to make whatever efforts we can to subsume them 
instead of building barriers. 

Thfc, data that have been produced by this workshop are inter- 
esting and they are as valid as we can make them. They should be 
very useful to the Burec i of Health Professions which funded the 
workshop as well as to people and agencies throughout the nation 
who are concerned with protecting and promoting the health of our 
citizens. 
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A P P E N D .I X 



BfAUFATIIG THE BIVXROHNEIIfAL HEALTH VOREFORCE 

July 13 - 16, 1987 

CONFEHEHCB AGENDA 



Monday, July 1Q87 

4:00 - 6:00 p.m. Re fflatratlon 

Foxes Den 

6:00 - 6:50 p.m. -Reoeptlon 
7:00 - 7:50 p.m. Dinner 

8:00 - 8:40 p.m. Overview of the ConfereixOt: 

Meadow Room 

Eugene Levine 

Project Director, Evaluating the Environmental. 
Health Workforce 
.Levine Associates, Inc. 

Faye G. Abdellah 

Deputy Surgeon General, USPHS 

William A. Robinson 
Chief Medical Officer 

Health Resources and Services Admiuistration 

Thomas D. Hatch 
Director ^ 

Bureau of Health Professions, HRSA 

8:40 - 9:10 p.m. Opening Address; 

"Eval^jating the Environmental Health Workforce' 
Larry J. Gordon 

Secretvary for Health and Environment 
State of New Mexico 

9:10 - ^.^0 p.m. Ouestiok and Answer Period 

9:20 - 9:30 p.m. Closing Re marks and Adjournment 
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7:15 - 8:00 a.m. Breakfast 

8:00 - 8:10 a.m. Opening Remarks 

Meadow Room 



Presentation of Commissioned Papers! 
•^Workforce Status and Outlook for Environmental 
Health Professionals" 



8:10 - 8:20 a.m. I. Air 

Ray Mohr 



Air Pollution Control Division 
Colorado Department of Health 

8:20 - 8:30 a.m. II. Water 

John Conway 

San Diego State University 
San Diego, California 

8:30 - 8:50 a.m. Questions and Answer-s i related to Papers I - II. 

8:50 r 9:00 a.m. III. Milk/Food 

C. Dee Clingman 

Vice President, Director, Quality Control 
Red Lobster Restaurants, Orlando, Florida 

9:00 - 9:10 a.m. IV. Institutional Safety and Health 

Joe Beck 

V/estern Carolina University 
Cullowhee, North Carolina 

9* 10 - 9:30 a.m. Questions and Answers ; related to Papers III - 

IV. 

9:30 - 9:^0 a.m. V. Hazardous Materials Management 

Richard Wade 

Strategic Organizational Systems International 
San Francisco, California 

9:^0 - 9:50 a.m. VI. Epidemiology/Toxicology/Risk Assessment 

Christopher Schonwalder 

National Institute for Environmental Health 
Sciences 

9:50 - 10:10 p.m. Questions and Answers! Related to Papers V - VI. 

10:10 - 10:30 a.m. £cfiak 
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TuAsdav. July 1Q87 

10:30 f 10:^0 a.m. VII* Radiological Health 

Harold Lehman 

Center for Devices and Radiological Health, FDA 

10:^10 - 10:50 a.m. VIII. Occupational Safety and Health 

David Fraser 

University of North Carolina School of Public 
Health, Chapel Hill, North Carolina 

19:50 - 11:10 a.m. Questions and Answers ! related to Papers VII - 

VIII. 

11:10 - 11:20 a.m. IX. Other Areas 

George Kupfer 

Bureau of Consumer Protection and Environmental 
Health, Milwaukee, Wisconsin 

11:20 - 11:30 a.m. X. Land Use Planning and Management 

Richai»d Roberts 

Director, Environmental Health Services 
County of San Bernardino, California 

11:30 - 11:50 a.m. Questions and Answers ; related to Papers IX - X, 

11:50 - 12:10 p.m. XI. Acadjemicians 

Amer El-Ahraf 

California State University, San Bernardino 
San Bernardino, California 

Trenton Davis 

East Carolina University 

Jreenville, North Carolina 

Anne Anderson 

Tulane University School of Public Health and 
Tropical Medicine, New Orleans, Louisiana 

Gary Silverman 

Bowling Green State University 
Bowling Green, Ohio 

12:10 - 12:20 p.m. Questions and Answers ! related to Paper XI. 

12:30 ^ 1:40 p.m. Luufik 

1:45 - 2:30 p.m. Charge tc Workgroups 

Meadow Room ; 
Eugene Levine 

2:30 - 5:30 p.m. Workgroup Sessions 
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7:00 p.m. - 

WfulnPfflinyr only 15r 1987 

7:15 - 8:00 a.m. 

8:00 - 11:30 a.m. 

11:30 - 12:30 p.m. 

12:30 - 1:50 p.m. 
2:00 - 5:00 p.m. 
6:30 p.m. - 

fliursdav, July 16. 1987 
7:15 - 8:00 a.m. 

8:00 - 8:30 a.m. 
8:30 - 9:00 a.m. 

9:00 - 9:30 a.m. 

9:30 - 10:00 a.m. 

10:00 - 10:30 a.m. 

10:30 - 10:45 a.m. 
10:45 - 11:45 a,m. 

12:00 - 1:00 p.m. 
1:00 p.m. - 



Oodcout 

BreaKfast 

General Semion 
Meadow Boom 

Reports from Workgroi^B 
Dinney 

Breakfagt 

General a>HH^ np . Report? from Wbrkgroupe 
and Discussion 

Group I: Air and Water 

Group II: Milk/food and Institutional Safety 
and Health 

Group III: Hazardous Materials Management and 
Epideraiology/Doxicology/ldsk Assessment 

Group IV: Radiological Health and Occuaptional 
Safety and Health 

Group V: Other Areas and Land Use Planning and 
Management 

Sisaia 

Sunmarv and Closing 
Larry J. Gordon 
Eugene Levine 

Departure from AirliP Housa 
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LIST OP COIFERKHCB PARTICIPAITS 



NAMg . 
John K« Abraham 



Ann Anderson 



William C« Anderson 
Joe E« Beok 

> 

Margaret Chrlstensen 
C« Dee Cllngman 

John 6« Conway 



ADDRESS PHONE NUMBER 

Environmental Health Specialist ^10^1/^154-0735 

Office of Health Assessment 

Agency for Toxic Substance and 

Disease Registry 

1600 Clifton'Rd.i N.E. 

Atlanta I Georgia 30333 

Tulane University Medical Center bOV588-5374 
School of Public Health and 
Tropical Medicine 

Dept. of Environmental Health Sciences 

1430 Tulane Avenue 

New Orleans I Louisiana 70112 

Executive pirector 301/266-3311 

American Academy of Environmental 

Engineers 

Suite 206 

132 Holiday Court 

AnnapoliSy Maryland 21401 

Director 704/227-71 1 3 

Environmental Health Program 
School of Nursing and Health Sciences 
Western Carolina University 
Cullowheci NC 28723 

Occupation Health Coordinator 
Group Health I Inc. 
2829 Univers^ity Avenue i S.E. 
Minneapolis I Minnesota 55414 

« 

Vloe Presldant, Director 
Quality Control 
Red Lobster Inns of America 
P.O. Box 13330 
Orlando, Florida 32859 

Professor and Head 6l9/265-l»776 

Occupational and Environmental Health 

Graduate School of' Public Health 

College of Human Services * 

San Diego State University 

San Diego, California 92182-0405 
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WAME 

Trenton Davis 



Ne3^on E. Fabian 



James Felsen 



David Eraser 



Gary German 



Larry J. Gordon 



Jack B. Hatlen 



Andrew A* Holtan 



PHONE NUMBER 
919/757-62112 



303/756-9090 



301/l»l»3-2257 



Office of Academic Affairs 
East Carolina University 
Spillman 205 
Greenville, NO 27834 

Executive Director 

National Environmental Health 

Association 

720 S. Colorado Blvd. 

South Tower, Suite 970 

Denver, Colorado 80222 

Division of Federal Occupational 
and Beneficiary Health Services 
Parklawn Bullying, Room 7-36 
5600 Fishers Lane 
Rockvllle, MD 20857 



Department of Environmental Health 
Sciences and Engineering 
School of Public Health 
University of North Carolina 
Chapel Hill, NC 27514 

Director, State Training Branch 
Food and Drug Administration 
Parklawn Building, Bu.^m 12-86 
5600 Fishers Lane 
Rockvllle, MD 20857 



Secretary for Health and Environment 505/872-2613 
State of New Mexico 
P.O. Box 968 

Santa Fe, NM 87504-0968 



919/962-2101 



301/443-5871 



Associate Pi^ofessor 

Department of Environmental Health 

School of Public Health and 

Community Medicine 

Unix'arslty of Washington 

Seattle, Washington 98195 

National Environmental Training 
Assspoiation 
1750 Doop Run Rd. 
Whiteford, MD 21160 



206/543-4252 



3G1/836-:591 
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. David Hoover 



Elizabeth Hudson 



Terry L. Johnson 



Lawrence J, Krone 



George Kupf er 



H. Harold Lehman 



Sue. Hadden 



Ray Mohr 



Deputy Director 

^iyisipn.:Qt Associated ..and Dental 

.Health Professions 

Room f Parklavn Building 

5600 Fishers Lane 

Roclcvllle, Maryland 20857 



National Institute of Environmental 
Health iSclences 



PHONE NDMBER 



301/443-6853 



pvo; Box 12233 

Research Triangle Parky NC 



27709 



Enyironmehtai Specialist 

National Environmental Health 

Association 

720 S* Colorado Blvd. 

South ^ Tower 9 Suite .970 

benvery Colorado. ,80222 

State of Delaware 

Bureau of Environmental Health 

Silver Lake Plaza 

P.O. Box 637 

Dover, Delaware 19901 

Director 

Biu*eau of Consumer Protection and 

Environmental Health 

City of lUlwaukee Health Department 

Room^ 105f Municipal Building 

841 North iBroadway 

Milwaukee) Wisconsin 53202 

Chief 9 Human Resources Staff 
Center for Devices and Radiological 
Health 

Food and Drug Adodjfiistratioh 
12720 TWinbrook Parkway 
Rockville, MD 20857 

Public Health Foundation 
1220 L Street^ N^V. 
Suite 350 

Washington, t.d 20005 

Air Pollution Control Diylslon 
Colorado Department of Health 
4210 East 11th Avenue 
Denver, Colorado 80220 



919/541-3484 



303/756-9090 



302/763-4731 



414/278-3676 



301/443-2824 



202/898-5600 



303/331-8500 
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TiiDothy p. O^Leary 



Peter G. Rentes 



Dana Ripley 



Richard L. Roberts 



Christopher Schonwalder 



Ellen Shapiro 



Maurice. Shapiro 



Gary Silverman 



ASmSl PHONE NflMBER 

Associate Director, Health 202/887-1100 
Safety and Chemical Regulation 
CheMcai Manufacturers Association 
2501 M Street, N.W. 
Washington, D.C. 20037 

Scientist Director 513/533-8221 

Div, of Training and Manpower Devlopment 

National' Institute for Occupational 

-Safety aad-Kealin^ 

Robert A. Talt Laboratories 

467(5 Columbia P€U?kway 

Cincinnati, Ohio 45226 



Corporate Industrial Hygienist 
Burlington Industries, 'Inc. 
P;0. Box 21207 
3330 West Eriendley Ave. 
Greensboro, NC 27410 



919/379-4666 



Director 

Environmental Health Services 
San Bernardino County 
385 North Arro^Aead 

San Bernardino, California 92415-0160 



714/387-4688 



National Institute of Environmental 
Health Sciences 
P.O. Box 12233 

Research Triangle Park, NC 27709 

Public Health Foundation 
1220 L Street, N.W. 
Suite 350 

Washington, D.C. 20005 

Graduate School of Public Health 
Room 219 t Parren Hall 
University of Pittsburgh 
Pittsburgh, Pennsylvania 15261 

Director 

Environmental Health Program 
College of Health and Human Services 
102 Health Center 
Bowling Green State University 
Bowling Green, Ohio 43404-0280 



919/541-7634 



202/898-5600 



412/624-4856 



419/372-8242 
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Sm ismSS. phone number 

Leo Snyder Sanitarian Director 301/443-3930, 

U VS. Public 

Pai»kiaTO^Build Room 4A-18 
566d Pishers; Lane 
Rockviaie,.M) 20857 



Rudolph Sutton 



Philadelphia Department of 
Health ^ 

VecfcW-Cpnfcl^ 'piviMott 
Room 350 

500 S. Broad Street 
Philadelphia, PA 19146 



Public 215/875-5672 



Richard Wade Executive Vice President 714/259-0620 

MiBdrTox & Asfsociates, Inc. 
1431 Warner Avenue, Suite A 
Tustin, CA 926i8p 

Webster Young Sanitaurlan Director 301/443-4644 

U.S. Public Health Service 
Parklawn Building, Room 6A-55 
5600 Fishers Lane 
Rockville,- MD 20857 



Barry Stern 

Cover meht Project Officer 



William Brooks 



Jerald HcClendon 



Program Consultant, 

Environmectf I Health 

Division of Associated and Dental 

Health Professions 

Parklawn Building, Room 8C-09 

5600 Fishers lane 

Rockville, MD 20857 

Chief, Public Health Professions 
Branch 

Division of Associated and Dental 

Health Professions 

Parklawn Building, Room 8C-09 
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EV1Ut.UATING THE ENVIRONMENTAL HEALTH WORKFORCE 

July 13 - 16, .1987 

GUIDE TO WORKGROUP SESSIONS 

Conference participants will be assigned to one of f Ive^ w.prk^- 
giroupls which are divided into the. ^foilloWTng occupational 
sp.eai-aities • 

Group I Air; Water 

Group II Milk and Food; Institutional Safety and Health 
Group III Hazardous Materials Management; Epidemiology/ 

Toxicpiogy/Risk -Assessment 
Group IV Radiological Health; Occupational Safety and 
..Health 

Group V Land Use Planning and Management; Other Areas 

There will be three workgroup sessions: 

Tuesd.ay, July 14: '2:30 P.M. ^ 5:30 P*M, 
Wednesday July 15: 8:00 A.M. -.11:30 A.M. 
Wednesday July 15: 2:00 P.M. - 5:00 P.M. 

There will, be two general sessions for presentation of workgroup 
reports: 

Wednesday, July 15: 11:30 A.M. - 2:30 P.M. 

Thursday, July 16: 8:00 A.M. - 10:30 A.M. 

Workgroup assignments are contained in Enclosure 3. You will 
note that academicians in environmental health will not be dealth 
with by a separate workgroup. Each workgroup will give 
consideration to academic ians\ as related to its own specialty 
areas. A special workgroup will be convened on Wednesday evening 
tn consider academician supply/demand/needs with input from the 
other workgroups. 

Workgroups will be chaired by a workgroup leader. A workgroup 
reporter will be selected from the group to- give reports at 
general sessions. A recorder from Levine Associates' staff will 
be assigned to each group to tape record all workgroup sessions. 
Larry Gordon, Barry Stern and others will circulate from group to 
group to answer questions and clarify issues as needed. 
Questions can also be addressed to authors of commissioned papers 
who, although assigned to specific workgroups, will be^ available 
to respond to questions from- other groups. 

A major objective of the workgroups is to arrive at a 
quantitative estimate of the supply, demand and need in the oc- 
cupational specialities considered by the workgroup. Enclosure 6 
contains the table shell that each group is expected to complete 
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by the end of the workshop deliberations on Wednesday evening for 
each of th^ir specialties. These data will be shared with all 
participants in the closing, general session on Thursday morning. 
In making^ these estimates the grpup will, use: (1) the material in 
commissioned papers; J2)the background material prepared by 
LevJji^Ass (3)other data that will be brought to 

~~the 'Conference by participants; and: ( 4) par t ic ipan ts ' own 
knowledge and judgment . For many spec ialties these estimates 
;will result from "educated guesses" of the group and this will be 
indicated in the workgroup reports to help guide future uses of 
the data. 

in addition to determining the^ quantitative estimates, the work- 
groups will consider the factors that impact on supply, demand 
and needs in their specialties, areas of greatest shortages and 
ways of meeting shortages. The workgroups shobld also develop a 
data collection methodology plan for obtaining more definitive 
inftff rnation. on their specialties. 

Thus, while a specific agenda is not provided for the workgroup 
sessions it is expected that the following topics will be discus- 
sed by each group and included in the final report of the group 
to be presented at the general sesscioh on Thursday morning. 

1. Definition of environmental health workforce with 
particular reference to the specialties considered by 
the workgroup. 

2. Current and future status of supply/demand/needs in the 
various specialty areas. 

3. Factors impacting on sUpply/demand/needs, currently and 
in the future. 

^1. Meeting the demand/needs for environmental health^ 
personnel . 

5. Setting priorities for an adequate workforce. 

6. A plan for collection of ,data on the environmental 
health workforce. 

Within this framework, of topics, the manner and pace with which 
each topic will be discussed will determined by the group. To 
help guide workgroup discussions the following pages present a 
description of these six topics and contain suggested questions 
that could be addressed by participants in their discussions. 
This material is presented with recognition that each workgroup 
may not be able to adequately cover each topic in the time allot- 
ted. Each group is free to pursue the discussion of its assigned 
specialty areas in the manner th^t it sees fit. The one topic 
that must be addressed by all workgroups 'is the quantitative 
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estimate of supply^ demand and need. The final report of each 
grpup, to be presented at the general session on Thursday 
morning^ should use the following outline: 

Background 
2. Estimates of supply/demand/needs 
3.. Recommendations for addressing shortages 
4. Methodology for filling data gaps 



1, Definition of Environmental Health Workforce 

Discussion of this topic will attempt to arrive at a workable 
definition of the environmental health workforce. Conceptually 
what is the most desirable^ categorization of areas^ specialties 
and work settings for measurement purposes, to determine 
educational programs, and for planning? Eac'i workgroup should 
clearly define the occupational specialties^ for which it is 
responsible. 



2. Current and Future Status of Supply /Demand /Needs. 

The focus, of this topic is on the assessment, quantitatively , of 
the suppiy/demand/needs- in each specialty. The group will 
collate data from the commissioned papers and make an appraisal 
of the overall situation, using the table shell in Enclosure 6. 
The precision of each estimate {or lack thereof) should be 
indicated in the reports from each workgroup. 



3. Factors Impacting on Supply/Demand /Needs, Currentl y and in 

The focus of this d iscussion topic is to explore the important 
factors that are impacting^ on the environmental health workforce 
'supply., demand and needs, both today and in the next five years. 
Rec<' emendations arising from consideration of this topic ghould 
consider the need for assessing the impact of these factors in 
planning to meet the needs of the various specialty areas. In 
formulating these recommendations, the group might consider the 
following issues and questions; 

o What environmental health problems are currently being 
addressed — adequately? inadequately? 

o What are the important environmental health problems that 
will impact on workforce supply/demand/needs in 
the next five years. 

o How will problems be translated into programs? 
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o What programs are likely to be supported to meet these 
^problems? 

6 Wfiere will the ^support for programs come from — Federal 
government^ state and local government, private industry? 

o Where will government and industry receive its workforce 
- fresh out of schools, re-training. 

o Is .the current workforce prepared' to meet future 
identified heeds? If not, why not? How can they become 
ready? 



4v Meeting the Demand/Needs for Environme ntal Health Personnel 

In this topic the group will assess existing educational programs 
and other programs that impact on supply/demand/needs of the 
specialty areas assigned to the group. Recommendations should be 
directed at ways, in which educational and other programs. can 
enhance the supply, both quantitatively and qualitatively. Is- 
sues and questions to be considered are: 

o Are we meeting the demand for environmental health 
personnel? ' 

o Delineation of competencies, skills and functions in the 
environmentc*! health workforce. 

o Roles of schools of public health and undergraduate and 
graduate programs outside, schools of public health in 
providing educational preparation. 

o Coordination between education and training in 
environmental health and requirements of the workplace. 

o Non -academic approaches to enhancing the supply of 
environmental health personnel. 

o Roles of government and private industry in providing 
financial support for enhancing the workforce supply. 

o Maintaining standards of quality of the workforce — 
credentialing in environmental health. 

o Substitution of personnel in meeting demand. 

o Expandibility of the environmental health professions 
training establishment — lead times, sources of faculty, 
in-service training as a substitute for degree programs, 
etc . 
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o How can we effectively educate people qu Ickly to meet the 
demand • 



5; Settiny Priorities for an Adequate Environmenf.al Health 
Workforces^ Quantitative and Qualitative^ 

This discussion will delineate areas of greatest need in the 
environmental .health work'force* It should view the workforce 
wholistically, determining possible tradeoffs among different 
areeis and specialties* Issues and questions include: 

o Can the environmental health workforce be viewed as a 
relatively well-defined, homogenous group? 

o What are the consequences of a significant shortage in an 
area or specialty?/ 

o What are cost-effective approaches to alleviating 
shortages? 

> o What is a realistic time-table to provide solutions to 
workforce problems? 

o What are the roles of government, private industry, and 
professional associations in alleviating shortages? 

6. A plan for Collection of Data on the Envir onmental Health 
Work force t 

The objective of this topic Is for each group to determine ap- 
propriate methodology for filling data gaps in their specialty 
areas. The following questions and issues can help guide the 
discussion of this topic. 

o How can we accurately measure the environmental health 
workforce? 

o What are cost -effective approaches to measuring the 
workforce. 

o Collection, uses, and dissemination of data. Who is 
responsible for what? 

o Relationship of environmental health workforce data and 
data on other health personnel. 

o Establishment of a data retrieval system to obtain data 
on the workforce. Who should be responsible for such a 
system? What is a realistic timetable for the develop- 
ment of snch a system? 
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EVALUATING THE EMVISOHNEIITAL HEALTH WOHK FORCE 
DEFINITIONS Oe KET^ TERNS 



A. GEHBRAL TERMS 



Accreditationg The process by which an agency or organization 
evaluates a program of study, or an institution, as meeting 
certain predetermined standards. 

Certif j.cation s The process by which a nongovernment agency or 
association grants recognition to persons meeting predeter^ 
mined qualifications specified] by that, agency or 
association. 

Credent ialing 2 The recognition of professional or technical 
cpmpetence by the federal or state government , private pro- 
fessional grbupSf and certifying organizations. 

&fi.niailii: T^e number of funded positions in a given occupation r 
>wheth/ir filled or unfilled. 

Environmental Healths The systematic development, promotion, and 
conduct of measures which modify or otherwise control those 
external factors in the indoor and outdoor environment which 
might cause illness> disability or discomfort through inter-^ 
action with the human system. This includes not only health 
and safety factors, but also aesthetically desirable condi- 
tions in accordance with community demands and expectations. 

Environmental Health Practitioner s An individual whose employ- 
ment or job function in environmental health has a clear 
public health implication. 

Environmental He alth Professional g An environmental health prac- 
titioner whose educational background includes, at a mini- 
mum, a baccalaureate degree in the major components of en- 
vironmental health and the basic public health sciences of 
epidemiology and biostatistics and whose primary focus is on 
protecting human health. 

Licensure s The process by which a state government agency grants 
permission to persons meeting predetermined qualifications 
to engaged in a given occupation. 

Need s The number of persons in a given occupation judged as 
required to produce a desirable level of service. 
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Operator : An environmental health practitioner qualified by edu- 
cation, training and practice to manage plant and systems 
processes necessary for environmental health control and 
prevention activities. Certification is usually required. 

Qthfii: (Professional in Environmental Health): An environmental 
health practitioner who holds as a minimum a baccalaureate 
degree, but whose primary academic focus was on areas other 
than protecting human health (for example, geologists, engi- 
neers, biologists, physicists and chemists). 

PQS i tiftn Vflffflncy : An unfilled position in a given occupation 
- which is being recruited for. 

Reg i stration ; The process by w.hich qualified individuals are 
listed on an official roster maintained by a governmental or 
nongovernmental agency/board. Registration may also require 
minimum practice standards. 

Shortaqe: Demand exceeds supply. 

SupcJbt: The number of qualified personnel available to practice 
a given occupation, including those employed (or self- 
employed) and those seeking employment in the occupation. 

Surplus: Supply exceeds demand. 

Teghn i cian : An environmental health practitioner qualified by 
education, training and practice to operate sampling, moni- 
toring and other data-gathering equipment in the conduct of 
environmental health control and prevention activities. The 
minimum education level is specialized training. 



APPENDIX - 17 



B. SPBCIALTIBS 



J^ir Qualifcy Personnel ; Environmental health practitioners re- 
sponsible for assuring air quality that fosters the health, 
weifarer comfort and convenience^ of the community^ 

Environmental Epidemiologlsts g Environmental health profession- 
als who de\\t^lppr implement and evaluate environmental epi- 
demiologicfc.l"ihvestigationSf including observational and 
experimental studies of the relationships between etiologi- 
calf statis.tical '^and mathematical tools, to identify the 
causes of disease in human populations. 

Environmental Toxicoloqists : Environmental health professionals 
who determine the adverse health effects, and the mechanisms 
of those effects, resulting from exposure to physical, chem- 
ical and biological aspects in the human environment. 

Hazardous Materials Manager s and Support Personnels Environment- 
" al health practitioners responsible for the control aud man- 
agemerTt* of mater ials that are potentially hazardous, from 
the point of extraction of raw products to their elemental 
destruction, transformation into non-hazardous materials, or 
dispoisal in controlled facilities. 

Housing Maintenance Personnel s Environmental health practition- 
ers involved in the regulation of housing, including zoning 
and occupancy approvals, elimination of nuisances and regu- 
lar inspection, to assure that minimum standards of health 
and safety are met. 

Industrial "^Hyg ien ists ; Environmental health professionals who 
identify and solve potentially hazardous problems by measur- 
ing and assessing harmful chemical, physical and biological 
agents in the work environment. 

Tnjury fNonworkplace^ Control s Environmental health practition- 
ers concerned with the identification and elimination of 
potentially hcizardous construction or conditions, and the 
education of the public in order to prevent unintentional, 
non-cwbcupational and non -motor vehicle accidents or injur- 
ies. 

Institutional Environmental Healj-h Managers/Scientists-: Environ- 
mental health professionals responsible for the control of 
biological, physical tind chemical factors which effect the 
community's health and degrade the quality of life in the 
institutional setting. 



APPENDIX - 18 



Land Use Planners and ManagArs; Environmental health profess! >n- 
als who review land use proposals to assess environmental 
impacts and eyaluate-health risks, and recommend actions 
that . will protect the public from exposure to disease and 
p,t her health and safety hazards and will protect the envi-r 
roririient frdiii; degradation. 

MilK and Fopd Perpo iriftt; Environmental health practitioners con- 
perhed with the protection of the milk and food supply 
against cphtaminafeion from biplogical, chemical and physical 
hazards from source to consumer. 

Noise Control Personnel; Envirpnmental health practitioners who 
Jreverit loss of hearing, minimize the psychological effects 
of n6;ise, and reduce Jthe nuisance factors associated with 
noised 

- Qccupatiohai Health Nurses; Registered nurses who provide acute 
and rehabilitative care,, and participate in preventive and 
healt'h maintenance programs for workers. 

Qccupat iohal Health Phys ia f ans; Physicians who conduct medical 
prate t ices, diagnosis and treatment activities, direct medi- 
cal departments in the workplace, and collaborate with other 
occupational safety arid health personnel to identify, inves- 
tigate and prevent the reoccurrence of occupational safety 
and health prpbiems. 

Qccupationai Safety Personnel. Environmental health practition- 
ers who plan, develop, implement and administer injury con- 
trol programs to Identify and correct hazardous conditions 
that may cause injury to employees, damage to equipment and 
^ facilities, or loss of materials. 

Radiological Health Personnel* Environmental health practition- 
ers responsible for protecting workers and. the general pub- 
lic from ionizing and non-ionizing radiation hazards. 

So l id Waste Managers and Support Personnel . Environmental health 
practitioners, responsible for the planning, administration 
and' regulation of storage, transportation and disposal of 
solid waste. 

Vector Con'r.rol; Envirpnmental health practitioners responsible 
for surveillance andioontrol of rodents, insects and other 
vectors of public health and economic importance to prevent 
disease, injury, death and substantial economic loss* 
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yppte yaf-fif peraonnel t Environmental health practitioners who 
control water Dollutibn from municipal and industrial 
sources in order to assure water quality that fosters the 
heailth, welfare, comfort and convenience of the community. 

y^ter Supp ly Pfrgohnel t Environmental health practitioners re- 
s^nsible for the supply of safe and acceptable water to the 
public to prevent disease. 
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